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SUBSTRATE PROCESSOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To solve various problems in a 
manufacturing process following the reduction of spacing, i.e., a 
distance between a magnetic head and a recording layer. 
SOLUTION: One of plural vacuum chambers on an endless carrier 
path 1 is a magnetic film forming chamber 14 for forming a 
magnetic film for a recording layer, one of plural vacuum chambers 
on another endless carrier path 2 is a lubricant layer forming 
chamber 25, and a substrate 9 after the formation of a magnetic 
film is conveyed through a vacuum chamber 31 on a third carrier 
path 3 to the lubricant layer forming chamber 25 without being 
exposed to atmosphere. During the conveyance of the substrate 9 
from the magnetic film forming chamber 1 4 to the lubricant layer 
forming chamber 25, the substrate 9 is provided with a protective 
film formed by a protective film forming chamber 1 5, subjected to 
cleaning by plasma ashing in a first cleaning chamber 22, subjected 
to cleaning by a gas flow in a second cleaning chamber 23, and 
then subjected to burnishing in vacuum in a burnishing chamber 24. 
After the formation of a lubricant layer, the substrate 9 is 
conveyed to a post- processing chamber 26, and post-processing 

for adjusting the adhesion and lubrication of the lubricant film is carried out in vacuum. 
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ms i icmn-rz&izit, -ftn^—soic^Tn 

ffiJ©«/<*5 1 4fc*¥U£ti\ *£9*«&a#tt5 1 
0£:BiLTffiM*5 1 4* : t<DWtiLic&-yX7t<0£&ic 

OE3O(0SM5 1 2K«fct>T«±f5£, -&«S« 

9 # n 5 1 \c&-oTGmzntcW&t& 

5. m-S««Jt^5 lfre>Sffi9*iat>?Vri§-S»c 
it. ctit±<M<DW)ttt*Z. 

[00261 ztc 02fc^-ri5»c. m— atss&n 

5 l^Taf&SBfc&'hSfcKH (JMT. s&jyeiKS) 5 
1 3^^S<ix.T^5„ MJIIil5 5 1 3 it. ±T 
^®»cK@^#bTt^5o ^LTC<D<31#JHl!lB£5 5 1 
3it. 02fcSrr«fc-5fc:, EJiJ^rRjtc^StiSSOKSk: 

87 0£&A/T'&Sv!3-&n-v7 1 1 tf^tf C>nTW> 
3. &SS*§-&n-^7 1 Ht^m^(OSHUX'S,K>. 02 

^fflfl&B) 7 1 2?r*LT^5. C<DD— 7{ft|»ffi7 1 

2tiS^tcS*5ffltei-er:-p^e.nTfe0. -SSffi 

CO 0 2 7] a&U3-&n-^7 1 1 it, a-^ffl!HKS7 
1 2tfPBg7 0*&A/?GSf#ll<B!Jfi£5 5 1 3iCfofr^<at 

T&l&ZnTISt). JKRK&S 5 1 3tD-7f!llE 
7 1 2 tit, PHI7 O^ilLTtH^S-a LTV^So i£u 
RIB 7 0©g-ifi^5 1 <W<D£Rm±K£{M (&* 

(DrtgpM) t-^d, esis^-a-n— ^7 l l 
i ia, @i iCTjk-rfj&vm-ffimiic'rQ-^Tmiz 
[0 0 2 8] m3ic7r,?&vic. m-m&&ftm 

5 1 t±, 7W%:®m6\<0®K>ic®mtZ>3E.7-V 7 1 4 

<35±t«g*c,nTv^„ ±y-'j7 1 4«, 3?— 
fc> ^-Sffi«j^R 5 1 <oT4gsp»tin±, mst^emsm 

<o®K>\cm&ir%— «^§jy-U 7 1 5, 7 1 5*>^& 
LT^S. C©gJ^-'J 7 15, 7 1 5ti, tttS« 
jfH5 1 (DT&ftZViWfrZmtS&vicW-Z z.T$g-- 

1 5. 7 1 s fcar-sttffttA s 1 otnttrMcsiuB 

[0 0 2 9] 03Hr^-r<t5tc. «£US-&a— 77 l l 
fc:ti*f&*«r:ft-LTBBM*7 1 6*fittS£ftTtr->«. 
LT, KKrff 7 1 6tC«^«|ffl*-^7 1 7tfgl?n 
T*5!K &I6*$7 1 6^LTI8^d-7 7 1 1 « 

^p-7 7 1 1 tfim&*Z>t. H2»C^-r-S4KfiS!tt 
on— 7<BHK57 l 2f>lH]ls-f So ctDfS. a— ^ffllK 
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57 1 2 (sifter 5#<iS«. «J#^MIK5 5 1 3/)^I 

st. &s.icm*zmm<»m8i<o'tetz& : 6t>' i -nictt. 
bwrnztrntz;*. vt?x. o-^mm^7 1 2tc*s 

^UTl>S«l$*Mia5 5 1 3li. D-^ffl!lK57 1 2 

5 i ti<±mcm&&&-rzc£\zit2> < , <k»&. 031c 
m-r^y-v 7 1 4Rirajy-'; 715. 71 sit'&m 

70 [0 0 3 0] 0 1 £^-rJgf£K43lvZ\ S&MSS 

1. 2 ©s^fc^^fcetf^nfcx^* 

a® 9 (o&mftm* 9 0 Afta? \Pi$m®m*ffiz. 

fc^lRjIte&^-Y 1 7, 2 9t%oTW. 04? 

1 iC7T<rii 1 7 tctiA. c,nfc73(Ri^ 

TO^Sfc^rMfitWHT**. 0 4 fcjjVr#|ft*s 
glgMgti, ±5£ LfcSI/S i: |B|«©«5«S-&n— 5 (0 4 

20 {*7 2 1 fc. C<Dfil8#7 2 1 fcHIfiSirrffijf f* 7 2 

1 £#£lHl$K£-e5lHl&ffl-fc— £ 7.2 2 

[003 1] 04i^0^Ofia^&f£aCi— 7^>tt 

ica. mmm7 1 6*^»»i¥<omsi<£^^^lt 

I^?tlT^5„ CO|gKl<f 7 1 G<D'&mzit. 04 IC 
^fJ:5tcS'JO^;#*7 2 3*><K«-5ttTV5. C<7)giJ 
<D^«* 7 2 3 t»±, §Btt*^«»*ea« 7 2 4*' 

Site^nT^So ep^, i6^eai$7 2 4 07t^cti# 

i$7 2 5^|gtte»nTSi!l^7 1 6 <9&4S4>3*ft* 7 
30 2 3tcig-&L.T(/^. 7 2 4 0i«U, ^Sl 

^-^7 1 7 <omt>wttm&zixz^2>„ 

[0 0 3 2] -15. ^lRl^^®^«fiKt-S{Sif{*7 2 
lit, Rtt«XtiP3tg«iDgWT*^t). ^fft7?|pJ?& v 
IlCLrEI?nT^5„ Si«(*7 2 lit. 041C5VT 

m^ntz^m.X'±wMittBm$7 2 4 ^fea^tiTt/^ 
s, Ki?Lort®fcKi^ea« 7 2 4 top.aoBgi&g&tf 

^'J^7 2 5A^E»*n, 1^EI«7 2 4 

<om^rF^L.-po«ii7Logp»tsi*eM<f 7 24? 

[0 0 3 3] ±1S<£8#7 2 1 <fc»3^:€^S03ti«? 
Vm^Unmtl^-7 2 6<Drtfi!llCEH?nT^So 
<KD«}#S7!j/^-7 2 6 it. rtffi!lk:{Si$#7 2 1 

gS^-VV/^-l 7, 2 9<D)S«Si5^7 2 7»C^t>{^?. 
tlt^S. 1 7, 2 90)jgg 

g|5^7 2 7iCit, m$¥kiJ>*>—7 2 6<0i1.gtCjg-g-r5 

^^^oFq^oFjaa^rWu c<DMaicm$m*'*—7 

2 6 ^itib^X-m^X^o U.^miJ^—7 2 6 t 

50 &8$M7 2 7 tv&tem^ito y yj^C^Wtf 
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[003 4] 7 2 6 £ : £<Dftm<D& 

J3f*7 2 1 t<offl<omf&icu. JtTicM^TStf^rao 

0D'-C7 'J V^*7 2 9 ±(H!l«0~'^^7 'J ^^7 2 9 
<D?$lc8 i &]&ts£?lClsTm)rz**}-l])l<'>- )V7 2 
8 tWmilZtlT^Z* *l3-ili\/i/—hl 2 8t±, & 
&ft7 2 1 <012J6*^LOO^*7 2 1 tS&H* 

COO 3 5] £fc—7j\ <SJ$f*7 2 1 flTlttt^-'J 
J&tt*7 3 Otfttti-etlT&'J. CtO^-"J^fTfH 7 3 

ooT^csjtsouiy-y 7 3 1 fmfetftT^z. fit 
ftmmf-v 7 3 nt. &m*7 2 1 wfiMzniM 
icEBsnfctoTSs. cs^sffli^- y 7 3 

1 fcHCXSOttBlctt, *r-i>M7-V 7 3 2A>g2S 
Snt^S. £<0 : £-ZM7-V 7 3 2£tt, ±7ulCg§ 

astffcEiiEwe— *7 2 2<oui*»««iatss*iTi^ 
5. 3^ y 732 tsjtsfflii^-y 7 3 

I tZm&TZ&vlcLT. '<Jlh 7 3 3*gBBSnT 
<^3. HfcWfcliu fi8*Rfljy-»J 7 3 1 Rtj^—zm 
7- y 7 3 2 l±2 5 v^v- y &&#MStU ^ H 

[0 0 3 6] $fc ««f(*7 2 1 ^»±iSfi:{±, 0 4 Ictn 
?&?&Um&7 3 4*'S^?tlTt^5o <S#t$7 3 4 

a, 02»c^-rm-a««^m5 i^>is^&a-7 7 

1 1 m*±m£Ut$?2>tclb(Dt><»T3b2>„ &t?M7 3 
4 ©Tffi035#<DftaiBifct±, 13 4 Icijrr J: *> 7 3 5 
#!£#ffiBi*nT*5t>. <l<0&tt6 8 1 lC«fcoTM3$L 

rc^y-y 7 1 4 ■f-ttogijy- y 715. 7 1 5*>ms 

Jt?nTI/^S<, *-LT, £&#7 3 4 £GI8f*7 2 1 £ 
<DfflliM&'>->l2tlT*s K> . 7 3 4 ©rt8K»»S 

©TsiRrtEg^-ws-i 7rtoy-^^B5±bTt^. 

[0 0 3 7] C<OJ:^^:73lH]CeS^-^ 1 7<D7jfo 

7 1 7«tffiSjSnSi:, W;b£ii*?7 2 4&tflESM?7 

1 6*jT-LTH4 4 , ^0^«OBata«S^a- 7lc®$EM&) 

[0 0 3 8] 5 1 tfgS6L,T7j|5rtE&* 

t^-i 7rt«om^fiEB»cji-r5i:. [gfE/fK— *7 

2 2A^si6*ns. msm*-* 7 2 KDrntm. t— 
^ffli^-y 7 3 2»&^>uh7 3 3 let -3 r 

-y 7 3 1 »ce*.&tu 7 3 1 ^lute? 

«*. CttfCfcoT. ±73<9ffiff*7 2 1 tftsJ&U & 

8&7 2 1 ±te«»«nTv»ftit«»»««i*«4*k:ia 
tena&9 omcm-tztmzm*—? 7 221m®* 
<toTs jg-atssitii 5 1 <omM<Dfa&w9 o&mf 
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[0 0 3 9] HrS©W»m«S»ftllS6t 

itaunuBWbyubsn. 9ostfiii/cnfcjg-jeiMK 
t, fttf&nfc^os-asHfiSi tfet^Tfe. s«9 1 

<Otgffil±lftiM7j|RjOfflS75 , fclfll<«fc-jlCftoTI,^S. ±S2 
£Afi<D|slfE4)i6iJSHi, Hf^qe-^ 7 2 2<D$ijmcj; 

o*ttia-r s^H>7i©-b >*»-««9»c <t o xfro r & i 

[0 0 4 0] 5fclc, *— SC©SOl/-:/«!>*3S*-W/< 

tv^-ii, a g as 9 *ie a-t s ehcss 9 

It. D-KD-^f+VM-l 1 <D^caffi 
20 I2i, r»J k- hf-^v^^-l 2<D#lcStE9tfJR£ 

iSft^-l 4o:^fcSfii9^JISM?n-5^-\'V/N- 

«9^«2£5n-5K«c-B$wfca«9*we-rsf-vv 

50 [00 4 1 ] D-KP7*ftVM-l l^WctJ:, 

6 1 £4, ^MlMT'^So- !*Xx— >3>tCgHH^n/i 

T. m-fflt5^A5 2tcS«9^Jg®-rSt^T'^ 

T'yt-hf-vyA-l 2ti. Stg9^r/jD»lLTffl 
S 9 <OSSiXtirt2|5^)A*X-& : Fi6aa?^ 5 *><DT-2b 
5. yyt-hftv^-l 2«, fgWSD^V^tcJ; 
•p TStS 9 £r/?r3£<0igi* & T-iQ^f 5 «fc ^ i-2>„ 
[0 0 4 2] TflbflMf^fiXf- 1 

40 fty^-Hu, tttc^^v^y v^icttim^o 
w-rz* ® 5 u. mncn<Tmi±mifi&^^>^- \ 4 

[0 0 4 3] IKttflSft/a^-f 1 4 It, rtSP^rSm 

■rsgf^l 4 1 t. rtSP^yn-fex^X^r^A-r^** 
X#A^1 4 2t. rtSP^^fcKX^^^S^rStU^ 
ItTmiftcZ-Yyh \ 4 3t. Z-Vv H£X/<-y* 
^S^mff^rfflilin-rsx/^-y £3211 44t, 
JO l-a>X/?y3ry >^tf -9fc46fC^ — y-y H 43© 
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[0 0 4 4] JiXm*3k \ 4 2 lc<fcoTXa 
mW%.&Z%t&3kl 4 1 \cS.iTW&Mfti8.3-\^^ 

l 4 4fcfSfE£-&5o cdSX* ^^y^ftl^CT 
^-y-y h 1 4 3#X/S-y*;*n, XMy*£ftfc£- 

[0045] -v^s-i 5t±. x^x-r© w 

«v 01 icjjvr&sisfftiK^-f v^- 1 5oa«*st 

& 1 5 0 li, C H 4 H«0^(k7j<^ft^^Xt7l<^A*X 
£zg^LTrt^1c&At-£^0^Xn*X:tf;^A^ 
1 52t, zrzHzXrtXK.T£R'l8.x.*j\,#—*:$-X.T7 

«* 9 <os®ic x—xxDmmwmm-T 5 icfcort^ 

^X-rPtOffiSfffflk:j:oTSiK9J::ftofi8S 
^omEEt?* 5I3'W7 * S <t r> m&.t 5 

[0046] m % @i »c^-r«fc Mnsflim 

y/^-l 4 fctfggttSftTfetK — 3<DTflSKftM£*-v 
l 3, o<DT«6SlffJ«^-v^^— 1 3, - 

ft^M-l 4©WlfcS«9^ta2l?tiSJ:5»c4^T 

Ji;*ftS.}:-?tcf Si^&fci&S. TifcK* LT»mtf 
C rE ttttJlj: LTtt«*lf C oCrT aKtfflFlSS 
ft*. Sfc* MBBWf*y^-i 5tfroR»6n 

[0 0 4 7] Sr<D^l/-70R$f+>A-0 
-1ft Sffi9^Jg3M^ftSi®»c. JH-I^SISlA'&JBH 

i8&g§ 3 ^ao-css^ft/£»« 9 a«-B»«k:»B-r* 

E<0?5»8!lH5:X 9 Xv 7 * v- v^'lc <fc •?T»4t5H 

— ?u-^vyf+>A-2 2. atg9*oaatc^x* 

fficog^^r^^-r S / <— — >y > 3. fcfr 5 / — yi/^f- 50 
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-2 5, SrtMJg^fc^aS^fT^^fflS^irVA- 
2 6. S«9?rJtai-rS?&ai^iV/^-2 7, fc§89*£ 

*su»iics*g9%ieaj-t£!£tca«9 

tf-^t®gf5f + >^-T-fe57yn- Fa y * 
[0 0 4 8] g-^U-zy^ftV^-2 2U, #31 

IttWrSo 07 tft 01 iCTT^m-^ 

/^-2 2<D^fiK^-r i F®SlBS0T'^*. 
[0 0 4 9] m-^'J-->'y^ + >^-2 2ti. flBR 

X^ Xv tc <t o T S*g 9 © wm<D?5m®>m*:7 v > > V 

(Rft) -TSJ^tcfcoT^S. g-i?'J-ryyf + 
>M-2 2©Htl£tft #XgA&2 2 2tf&ig#*X$:3S 

A-r 5 & ©tN&stwtft 06 icTjk-r&mmftfS.* * > 
/<-i 5tt5{riHiesT*;&£o ep-^x m-^ i J-->y^ L 

ty/^-2 2ti. SS9^P5ffl!lH:{Slui-r*— *t<DiUJii£ 
mg2 23^ S^^<S2 2 31CiSJii&^E£r-5*-T 
X7XvP^Jgfig-r*iS^giai!S2 2 4 £«4I*.T^ 

[00 50] SSJi&WS 2 2 3 tirtSPA^ST* K> , g 

MK^Z 2 2ti. iBJg&tWg2 2 3rt£:llEtlLT|g— » 
•J--yi''ftV^-2 2 ftlcgff?!** AT3 <t -5 
iCfc-^T^*. Nik #X^A3S 2 2 2 14, A'/77fflO 

[0051] Bftft^rcummttftii. 1 }-* 1 sx-um 

DA-^yJ; fig*^»%)H^Sffi9 <D^Sfc^a LT 

[0 0 5 2] immftis.?* 

«^Kf^fi!c^-vv/^- 1 5rtT-i±, m&.9<omw<v&% 
«^s^fiK^-^v^-i 5 ^mma<omm^m, 

-»««^5 l ©*MtPlct,Slg &m 
it, '<-T<f?frt%:-DTGmmttl£3- J r>''<>-l 5rt 

5r?¥5g-rs<. COj?2S^<— »;waffi9<^*®tw 

fttt (SMS) ^ft?-a-fc»?, «am^^»^s#. 

fiES^rS. C 2 -frTSfi 9 <0^® Ic^J^S^e^fiK bfc 
[0 0 5 3] *fc, Kn*-#><0ff»U\ «SS 
«SSti. ^{k*^<k-&^7?x^X^XT^T-o» 

^^JfflbTf^fiK^ft*^, «S©f^fiE^+V^-l 5 
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^£&oTflffi9^Sffi£tt©^5C£tf<&& 0 c<D& 

[00 5 4] C^J:-54^!ffl^a/^8LAcStE9^ 

ffitt«Tft«iWSETiBlJR»T- (O) % X 
QttBUR5>7- (OzO ^ftffltciJcO, 

[00 5 5] 7-yyy^M^Ol»TU, fijffifctl*] 

S-'^'J--y^-ty^-2 Zf^cO/I^ : 1-2 Pa 
^^XtDglll : 1 0 0 S C CM (S C 0 T. - 

»ET»»Ufc«*oaBl (cm 3 . *'») 
iS^iSm^j:i3. 56MHz, 50W 
Sffi9<7);*:££ : E&3. 5^Vf 
±l2*ftT*Tyi>>y*f7'5^^ 0. 3©-2. 0© 

*XB2. O^M^-^BfrulT'T y^vy^fT^il. CS 

ie/a&a^&tf 2 . 0 3»wTon*rai-p7 v ^ ^ 
[00 5 g] sw^ as— ^u-^^y-r- v >v<-2 3^ 

3 1 ffit5 9C>aiS^^x^n^«-^yX;V2 3 2^ 

2 3 2tf\ Sffi9^¥fr^|5C>on^P]S^T*fe^. S 
R9 J;9'>LA*vn\> yX;U2 3 2^ti, ijij/r^ 

[0 0 5 7] /X/l/2 3 2frGSffi9tD*Ifc;tfXtfnS 

-2 3ft<DI±Jjl±} x 1 0- 4 -l :< 1 O- 5 P agg, S 
tS9^*ffiJcfe*tS**XOi«flJffi^tJ: 1 0 0 P aSfflT- 
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[0 0 5 8] ±)SL/:/;xyrJ-^U--yyu x 

^ U - - > '/'& fe 9 oasfiiici? iff* Jt# Wffl LTi • 
^^X^D-rcJ:oTS£ffi9co^iiS^:^ "J— — :/d^r& 

[0059] :Xlc. /^-7yaf-vy^-2 4icot 
-2 4^/*^;7<T(R!liSiKK30T'J6So m9\c*Tk-j 

^«UJciS*E9«:E3lEffil:SE3»E««8 [DI«EttMffl8 

[0 0 6 0] 0te««8^l¥fflk:^^T. ilO^$ffl 
LTStto/Jf&o Hi OU. H9k:7T;"rsteaWl8 0»«/* 

ffl8ti, * 3 FtffitfS»ttoi».aaBKiltt8 1 nomsE 
S&M8 l i:RtttcKWGn^RiStt^lHllBBaStt8 2 
ffiSUKMNl8 lS:B»S*SJB-ifiaBB»»8 3 

k, iniififfiafifia s 2«aai!i4-a-sionEffi!fiB8 4 flu 

[006 1 ] ijtjf^Sg®)lljj8 1 flDftflBtCU:. SgSft-N-v K8 
6««WJ6tlT0>«. BSft^N^ K8 6«, Sffi9 0rfi^ 

8 1 ^IHIIIfi<0R»®*|jEir7— ^-SP8 6 2tfrOBl£ 

»*aiau:is*S9£oijiip<oak:««Ts^T*So 0 

1 1 0 1 OtC^-rSMii-8 2 1 <DffiHffiffi*?7;-riE 

^0 msBs&M 8 1 tmwwmffliiic 1 2 Qgemntixii* 

8 2 1 tt, fflffiJ:»jj«aiS3ai5*X«V*ttOBraBJB« 

CO 0 6 2] $fc. 01 0tC/Tvirj;'3t*:. f-^-S8 
6 2^x-^-iB^ftS-d'5J;^lcLTtegg®!)JV8 2 2 

//soonrt^, KKSft/vs 2 2i, KMit 8 2 1 t 

It. ilttlB8 2 4lc:j;oTas»snT^*. 0^ 
«»I(S8 2 0j^ffi»ct4Sae*«K«i , 6tlT*t), )^BS/J 
fr8 2 2ti, 3Y^yjy^/^»W8 2 3£/> 
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mW)n8 2<v9^<D3m<D&ft£z>nmic&wi,, stag 
[0063] m&mmms u±. mm^m^^B^^h 

fc. EfES»^8 4ti. @t»Mtt8 2 0jaQ5lcKtf5 

fc:7U-A8 5 1 *»i&ff-a:Tcn5«:-t*^|»j&jI«l 
2-e£&<DT*&5o fi&k EHEBttttl 8 2 ti\ *Jj-ti)l> 

2 4<DBH*«»U:HBiLT^5 w -yS/a 
**://<-2 3rtfcld\ ±E0li««8i:3S»-rS'FH 

fc;&n>i<y h 6 1 , 6 2, 6 3*M!SML5U'*— 6 0£Ir] 

[0 0 6 4] —7?. 09 iC^fJ:?^ /S— — y >^v- 

tlfcSSd— 5 2 4 3^#^nTt5t), #Sn-7 2 4 

— 2 4 rtlCli. ffiJB^0VS— - y> 

4 2ef^#$K?)n-72 4 4 tfRt* 
e,nt^5o #^^0cr— ^2 4 4ii. — vi/*.? 

T'ffifflplti^^-^) 2 4 5 fccfcot EWES tu ffifflSt 
^M--7'>^f-y2 4 2£r#£^3£-9lc&oT 

[0065] sft. Be««8fc<fcoa«9^«»*n 

TtsrtK-rSISEU:, 4 2*Sffi9lC 

lfU#5flLWm2 4 7tf!2tfG>nT^£o JfLtt 
WJI2 4 7lct± v fPLW»*2 4 7 ^ffi«j-rSi8S6«l« 
8 7#Rtf£tlT^3o 0 1 2ti. 0 9^tflU1t? 

[0 0 6 6] il 2lC?jVr£?lC. ffii&««8 7Uu If 

4 7Jc5fe«#H^SnfcE»Wl8 7 \ m 40 
gjf48 7 l*tO*fc»mjLTWUW**2 4 7*SIE 
9»c»LWJ5 b)Vi7^e-^8 7 2t, i&K)«&8 7 1 R 
tfb;l^^E-£8 7 2«r^Wcga^»I8«*Sittaffitt 
i8 7 3 4:^6±»c«WgsnTC^So 

[0 0 6 7] h;l>**:- £8 7 2 0ffi*J$fitCUu 
*jU8 7 4^iaStlt^5. 18161*8 7 1 <D&«88P# 
li^ffifc&oTfeD, ^-;l/feC8 7 4M^ot^ 
|g»)ite8 7 1 «\ ^FEI^fHjSmSJgPJCcfcoTlHUE 
L&^<fcMc&oTl^5o Sfc, ittHEIftS8 7 3lc 

li, t-^ i:^-;bfei:^^xiix7y U so 
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^«S*>-;l/*^Lt/^-yv/af+v^-2 4 

kl, /N-^7yaf-72 4 2, 2 4 3, # 

8B0D-72 4 4. £ 2 4 6, »LW»fl2 

4 7. Rtf. K®)®«8 7li. «£9#fiffi-f £{£B* 

[0 0 6 8] ffi, LW« 2 4 7 LfaCJ-ffitfDflg 

w\ »K9a>^a« % 6 ( t , ft^>iHPo*g*5i^fcfiSM 

72 4 2MjTl(#l2 4 7lCttLTSffi9^3*rfr 

ffl*ftfjlc#i&2 6S« 9 fcEHg-r s J: 5 tc*rn 

[0 0 6 9] mVlC Tf.-t/ \——-ji/^^-\^)\—ZA<D 
-2 4rt««Stfll3R2 4 l JcJ:*jTf9f^«at^£E*k:gf» 

£ 0 coKOffihtfitBtt. -->j^Sffi9^^/A 0 9 

Rtfai oui7r^mtmvM8 l^i^nu:— st^an 

Ibtt 8 l ^s&igi&tti 8 2 ojya»»^»« 9 & 9 

ffilJC fflffi-T 5 «fc "5 > aa%B!lMlfi8 1 ^[0]*E§Sf»*8 2 ^ 

[0 0 7 0] »ria8BBft«8-5«<JB»Sft. fiu 
&BSM&8 l*0*2IB»tt8 2W-»k:aaj»L, m£<0 

fiiTdihtSo c^&MTHi, 01 oic^vr^ic, 

SJtt>^8 2 1 #£4E9 tB-ilIiaff±fc*Ui'r*. 

l^flBI-TSo tt]Kc#t\ x-^-SS8 6 20f-^ 
-ifiilC»ttLTt>S»Kftft-8 2 2*^ z^6P«8 2 3 

8 2 1 tJrHB«u»Kib, tt«9^BBPO»J«:««-r*<, 

m -fiatssBfijws 3ij\ ga^jEa&tt8 i ic^LT^n^ 

M/Y8 2 l wa«JWBE*lcJ:t)»«9 0DBPOaJcWL 

*U SB— Sffi«J*R5 2©-»OR/<* (09rt«^^ 

[00 7 1] H3tsaW8 0@lcBKX8 4 ^Jftf* 

U Htj^®ii48 lRtf@(BB»l*8 2*-*k:0<iS 
-d:^o CO^iR, ftttMM-'8 2 l*MTR»Sntt» 

>h<S«l8 l l tt % ftumi^iftlifis l kSB-fl9tta»iB8 
3^051^*«DSt-ro 

[0 0 7 2] f LT, S«9^lsrtELT^S|R. StE9 

oniiK)ffbfBr^ji2 4 7oBH«i8 7 vjBibsn 
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*t\ rn.mm.ms7 coo*,, msmmmm zt,m 

"FHij©{aaT'*^„ Y bir^— ^87 2 ®jft 

U WUttfJI2 4 7%'>Lfjji^-L>-5. C<9tS3l. 
LWtM2 4 ltff*-—-y'>2,-r—-?Z 4 2£3«9lC 
WLtttfSo h;l/H-^8 7 2 cO^K^i' 7/3105;* 
(1, isDLT—fZ I 2«WUWEE;fttf;7rS£<D 

[0 0 7 3] M--7yaf-/2 4 2<£>Jf LttWCJ: 
4 2£:LTti. ^'Jlf^fU 

ttTxiiKihi"j3y (sic? taT-^<owj»»e^ffl 

100~4000r pnitEffiT-£H\ 

[0 0 7 4] jSj, WLMJA2 4 T^WUWyVU:, tS 
a£&fftfi&MT-&3. /^--7yaf-y2 4 2(CJ; 
5 / n ^ # J?£r£ T' ?7 9 IS A- - -y -> ^ 7— 
/2 4 2 i:affi9<ogjeiii:^n3^J§^^5l c r , <oiS!5 
<fct>t*S<fc£. c<D7iA£>. A*»M'<0»&i:RI«©* 
T*if Ltttt 5 i: . Sffi 9 <D2iS&j&Mlcigg DBK-jTLS 

LS?Sn6 ( *5, £fiJA(J 1 . OX 1 0-*- 1 00 Pa 

9. 8~5 8 8mNfStf[fi)-^Ci:^r$Lt\ 
[0 0 7 5] £7c, 4 2£Sffi9 

Affile LWJ Sffi 9 T'J!S < > «— = y > a 
7— 72 4 2<9f£i!) OSSIRtD t47-pt^--7-/a 
K'fi^mS^&Zo Sfc. SI59 0y|nI$Kt/^--y>'i 
4 2<?>&Wl<om-fi'i:rr , >®tS*>3bZ><. /<——•? 
•>*7—?2 4 2£3«9&<:ffU-ft}fctt.H-T?/<-^-J' 
•>*7—-72 4 2<D®mttTrv®8. JfLIWS2 4 7 

[0 0 7 6] C<7)J; r. y 5ri*iSS9<OfWO 

gflSlcB-sTfr'sfcifc. SIM8 7fflUWS2 4 
7 £ffi3£«&3iteBI $ -e&JB £ . 03$£S?®jaS 8 4 U E3 
ts*flflh-r.5. ^H/7<©U'<-fcJ:3mr:fi«f5! 
ftH 5 2 O«^«*<0j«PHtV««l»L. &««mt J: -3 
TBtfa«9*<SftS-U;S, G3HE«3fi}8ti. 5? 

mmmms 1 t^nsss-a-T^ m-mwrna i tzm 
{Tzar. wMmmm8 i zm-SLVammmtiiiz. cv> 

mM8 2tt-mcifkmz&. RicmmtiLmicm-?,, 
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[0 0 7 7] #fc. JB=atE«»R5 2*iM»2tf. t 
££BT*f?iJ: ^LT. gti£Lfc<8 fcRlttOttfl^ 

Ml&fl*.?- \ 2 5£r$A/ey*— — -y xa.-f-VVN— 

?£1C/*-^y isii&Vsv i7K4'jTl >S„ 
[0 0 7 8] UlSmBfS.f-^^^-2 5^01>T 

yo stoa-r^ Ki 3t<t. 0 1 ic^aafaflBjE/s*-* 

/<- 2 5 ti . ftfrpT'Sffi 9 <o«BS»cfltf&JH£JBj*-$ "« 
&<0T-£>3.> mf*lW:tf, SrlJlJBfi!c7'-^>'y^-2 5 
U . B&Xtt&l.: J; 0 ffiffi 9 £02<iBjlciE3i'^^JU7^-r ^ 
J:3lcftvTt<«. 01 3lc>^-TJ:^tc. iSJlyi^T-- 

+ v/«-2 5i.t. rta5-&»aH-5»aoR2 5 1 i^ot 

ICfflffimttttrlbri -3i(DWW2 5 2t. Wf$t2 5 2^« 
iiaii!5>J'£'jii»lLTMJ2^ii--2.t-5'2 5 3i:. .¥<3'l'l<: 

[0079] nsnniu:. »aaE«3&»*-rn:fttw2 5 2 « 

lcBrl6^nTl'5. t-^2 5 3l±. «Uv52!»^W)fe 

t/jp^-T 5 to j ^ . iiSH&k: J; o Thamrz. t,o>vt£L 
l\ W. WH2 5 2©±WCU. ifeElc^SUTS'-V-y* 
A<S^&4lS. ED$s®^8{i. 13 9 toWS-- y >• a 
^•W/n-Z 17j'«SA5t.tOi:^T'^S, AIL. 01 

3 K^-d-Eifsm 8 1±, s^^sts 9 zmmcfflu lt 

jo [0 0 8 0] 0 1 3\cni-*ffimmi&f8,**^r^-2 5<n 

tLT.~W£Lmm 5 2 #HHMBJ&** + V «- 2 S rtlc 
^ALTflfjIi-rs, fit. EDtSWIl8ftf&atf(g4rC8 

teLrm&znz,. miLr. t-^2 5 3#mii- : lt 

ftl£Zt\Z» fflffitilt Ltli, PEP EZ±I&'A£ LA: 
Vtf L © T\ y> TiK/J* 2000-4 0 00 @J3iCy t <0 7/03/11 
T' S C <0 J; 0 -rciSit/liJ t LTI1. M^. t J A U S M O 
N Tft^'jSyffiSZ DO L 2 0 0 0, Z DO L 4 0 0 0 

[008 1] t-J»2 5 3lcJ:S3!ra»irSJS{i 5 0-31 

o c. aaiu/ajEJiJc-^-i- >^-2 5 ^coni/jti. 1 '. o •■: 
m-'-iooi'ii mLT-m, v c to j: 7 a*ftTS» 

-&r/ 3-5 fiylSigT'P^ 1 - 2 n meuawJDf&JH 
iSi. (el?St5«!8{cj:Sini«Saffi{.l:. iWiE 
L7c/^--yxa«l§&J:t>tfft<, 5 -500 r p in 
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ffi 9 *|g-g«£&JI 5 2 Kg??* £ t tlcn»JUB*f- 

[0 0 8 2] ^ais^-^^/N-2 eRr/^Si^j: 
v^-2 7©«KE^t>^TSWB-rs 0 Bl 4li> Hlk: 

«yfyFl/^li, hu5EL/cHS0. 20-30% 

l^t>/^2 6 T'gtS* iD^f 5 1 £ t lC JjDgW 

tgft^30-i 50tSSk:3-5»SfiIJ$t5i:t 
[0 0 8 33 HI 4^-r<t-5l^ J£J&S^V*-2 

«: 1 x 1 0- 4 ~l x 1 0- 5 P aSAlcftaif S£5lc& 

otps. ■M»*»)iar«so'e, ski 

CO 0 8 43 iSk *^^.«Tti/JuaiJ:0«SQe«:fTo 
lit" 3 C £ tc J; $ L TSS 9 ^Wttt^ 

CO 0 8 53 Sfc. 
Sffi93:ffi£PLT. 1^7yn-Fn7^ftV^-2 

1 OOtttT^St^cfcMc^oTl^o *MHT-l 1 

-203734 9tt*8fcBBSarnfc?»in«w»&. 

8lcR»&nfcl!3iBlffln#v h6 2 
li> g«9*rff!-gffiffiJ#JI5 2»&nOMLT. 

h 6 2 1 jcflBS-rsfcor&So 

co 0 8 e] mmzmr-f **oMfD&j£0«wi 
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'jfe-bf+y/^-i 2k:»»LT»«9««?iilin«ff 
n^>o as- 5 T*&anw*-v 

v^-l 3> ttttKftj£* + :"*- 1 4, RBffitftfiE*- 
SkiNR^ttL. S&9 4>±lc. TUSK. «tt 

CO 0 8 73 CtOSffiOti. Jg- -rtig^^V^-l 6 1C 
/(? -a«C8»R5 2Jc|8K-5n5o fflfi9*«R9ttSA*: 

rd, ^o»tE9*<«a«nso ftt, ri«icjb- as 
co 0 8 83 m^vm-\^^-z 

K9tf*«StifcSB-IS«Rf*A5 2li, 3! -f'J-- 
y^ftv/^2 2. ^ir/yj--yyftyM-2 

5o ^ut. ?g-SffiK^5 2U, ttifty/N- 

20 2 6 . Kt$* x V/ n 2 7 <0JB»C»» LT1K 9 <0«J& 
Hftlf»ffl#fi*>*i4 0 ®nS««i**5 2Ci:. 7vn 
-KD7*f+>^-2 8^Ilt, Hi|jMBD#y hG 
2 K £ 9 fiffi 9 JBZ1 a««l*R 5 2 6tt 9 »S*U 
*»ffllOlsIi|Zfl]A-fe-y 1-621 icffifflSnSo SB—SK 

($j$M5 2^ sffi9^^n^nfcm, m~*m-\ 

ti, JBnaK55g8 2«:HS"rao ft> 1 0- 

1 7, 20-29tCH> SfififfA5 1, 5 2^&IL 
TfeD. h^^ixSlc:^*^-^^^ 1 0- 1 
7. 2 0~ 2 oic^aft^r^o 

CO 0 8 93 ±E««Rtftt^^«S*^JBJ»oaiH 

•yh6 1 1 rt^±TOffiS9^5ail^tlTlHliRffl^-lr 'V 
h 6 2 1 JcloliR^ n^dcT'^ru 1 !. SeStiMAffite-r^C 

^0 CO 0 9 0] f LT, CSHffllOff«a)»fe. X^rfT* - 

[00913 *fc, n»jBo««owfca«9^)ais^ 

50 »»*lItf^7XT7 -y yyyM^X7D-^aot 
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Brjry— — stri- 2 2, 2 3W>u--y 
ffcS tifeftDBtfJeXK J; o Tr5ft}<* t\ 3 c t £ < . iff 

[0 0 9 2] — -yi/a//tt!Si|i-pf7*3tlSflD 

c^tt, ^attHfcfiHLfclW 

[ooo3] a»»©wtt*ia»Traa«ui«<H 

c t ft < mon? * n- 2 c icntas <v nxafSffl^jB 
a* n* ot% Rttic c ©AMR// <r o tc k < ?5 o n5o 
[oo9 4] s/c. araaij?:?^cis^irci:ft<.i5e/B 

/^7;1/^d*-^v (PFC) 3f<D7a>K1$iSmtf 

[0095] ftrnzftrnvzctomommix. wmm 
<DV5mvs>Zo »tfjfc»»LTffitirrs*s», mutate 

»T&^ C i lc J: 3 f&Sl'N KcD r Y X ^ ?!CiEj'\<9!&43 
tSFoaatf* l: 3 £ £ tf& S„ ^MOBlBw/iffifttf S$ 

[0 0 9 6] {QU ^IfflftlctJ:, B»»JW«0»l*€:S 
So iSSUfcLTli, 3Mtt8^H PE 7 3 00, 7 10 

[0 0 9 7 ] :*lc, ^^iW^JS-eo^SfiJBSeoflatafS 
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ant, c<oHi 5tc,T^-^//^MT'U, &aaf&£/-v 

[0 0 9 8] 0 1 f)^^KMm^+>^- 1 5 

[0099] m \ 5\cm m mucts^r % aan%f&s 
t & B & * W(t*aft &^ ^ /k*o*a/f^ *K»A-r s 
iii^-rso RaH4>ftfA4>& m-»«B»«5 i 

- l Srt-BS:-: l 0-* P aBttfe»Srt-«. fit. 

fit, wjfiL^5iwiDB»i:raah:, mmpy^mt 

[0 10 0] COiJ StC^^ffiJB^TCiv StEOO 
L fciSffltoKfcfikfcT S S i: ^ -3 WS^ftfBWflta^* 

9 k L T f tf a L a \ *^fifiJESlOttn »c J; tifcf , 

a. 

[0101]*:, ^y^^aj^^isajBiii^aiai; 

^y^--v v^- 2 0 0«Wifi*^Lfc«iIBW8H!:-io 

Co i 02] m\ Gicm*®::it/v-->'¥? + >'*i- 
2 o oil: SK9^0SilJcu— +/->&Rg9tLT^U-- 

50 -t://n-2 0 Oti, »/-5EISZ02 O 1 £, U--"/- 
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58AS2 0 2tmtl^o 31X^2 0 2 ti, 

^ V — - v ty^-2 00 cor^p^r ^SlcS <* J: ? 

y t y^- 2 0 0 tgf 2 0 3 t tto <x ± 

[oio3] u-^-mc£2>m&9<>)tmv>tv-- 

U-tf- : X.3ris^U—*f- (&g2 4 8 n in) 
8B8*X*;l/:F-*Effi : 200mJ/c rn 2 KT 
m%itt ' 1-lOOHz mi<D/W7, 
/^XS: 1 OOJ^T 

^^M^¥l/0n5o ffi, 2 0 0mJ,'cm 2 ^ 
[0 10 4] lx~if-^S®9£0S®^±ffiJCi^ 

£ mm<D®&mm\c x k> as 9 ^0$^ ^ 

[0 10 5] #tc. ^gi^co^Eg^^JSJg^ffil^fE! 

KtLT, -y >- 11 £ irarSSJUiS^: 5 ' -y > 

1 7ti, C — is ^ Mfflmmj&fR^ -v i" 2 1 

[0106] 1 

Oti. rtgP^fMf Z>m%.&2 l \ fiffi9S:{SJ$L 

^^tt^0^ii6^^^^aS9^0$E^t2:§[n] *o 
fc&mst. Il]$5M«l8^J:^lHl^ir^S«9^illc 
JfUW^n^-- ^;L-r-:/2 1 2£, 

1 2U:J;3/^-xu/^£[»I&£tcgfit9<D 
^ffi^PrSS«J^^'r^iS^M^2 1 3 

[0 10 7] 0lE^m8^/^-^^f>iL-7— 72 1 2 3F 

t% mw^^Bsr^c mmmm^m2 i 3^, stages 

iSmSU£*tW*r ; 5>' 1 4£. >£/2 1 a\c 

i^n/c«^-x2 1 5^. mmm*m*£>ttm7K so 
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f.s. ^ , ;>> ? 2 1 4Mflt^t-x2 1 sii, a 

& 9 3 (£^0 PS fitful* OtiTl >S 0 

[0 10 8] IS^JSl OPjSI 3^eif-i'^^S 

is*mmmmB)$.?- j ri/^-2 1 oosamco^T, u 
1 ort/m^2 1 1 \c&-?Tffifc<Dn&Eiti\cmm.t£ 

rlIMf-vy^-2 1 orttcflii!)LTm^a®T'^± 

fit, 0fi^8^-O(Daffi9^(SRfbT[E] 

T0^OS5i!i^cj:OSffi9Jci^^T2:{4L. Sffi9?) 
Sj[Stc/N--^'y >-ii.x-y 2 1 2£ri? LtttfSo C^fti 

[oioo] _tf?7LT, irarSaiMtn^2 1 3/jWN" 

lt->u v^2 1 4*esrafljtf&on. >-u>^2 1 4 

-7^2 1 2 0±Jc^^n§o Sif^Jti^--^^^^ 
-^2 1 2^S/ji:<L: J t>lc^I«jL, SitWj^^^n/c 
35^0/ - y > 7— y 2 1 2 ^fflffi 9 (DZmiCtV L 
(W5n^^, A--^>af-72 I 2£ft*E9£CQ 

lcS^9 0:2lLFDl<:^^n^o mmMtlsTli. iJuJiEL 
rcP E P E brc^T'Rl\> SUj^ b/cJ:^ 

>^3g$amJlJKJS^^v^-2 1 Ort^ffi^J^JTLMij- 
[0110] c^J:-9^^-^-y fy^^SrB^J^^^ 

R^LTIsl^-UrSo fit, »LT/^^7ya 
mJB&i&l -* >'*—2 1 0W?i^2Pi>T*(O®j{^U, iju>j? 
[Oil 1] iSnSJl^&jSScfcdtc, ^---y^Jt 

<Dmftt%w5\z'iio<ox\ Be*k:j±^T£att* , ifti± 
mmc imm^ .t-f & ^ t- u * t ^ . *s*> s ^tc « mi 
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[0 1 1 2] M-ZT>a%^if?ffHt 

«. i^fc^siftiia^ff-rso ips. A-;r>af 

-72 1 2fcJ:5/^-^.-j'->3.«:K^tf'Tfi : 3i, 

2 l 2fcaffi9^ffit©F^«*8^±^4'<0©^ < i: 

[0113] *mm&i&vmi$.it, coa^shm- 

-rsSfcKfc&ffi-rSi:. /S-^v^aL-r-:7 p i:»«9i: 
OHBteH»JW*i«ADi2Wrc tteJ:-3Tilf!a/<~-y5' 

is 3.7-— Zf 2 1 2<D±fC^ , r5<li:T?S«9<3D*ffi'N 

SISffik:<J;oTf7-pTt.«fc^o IPS. A--'r>alfi 

mmfe&f-Yyi—z i o^tc 01 sK^-ri^ata 

tg2 5 2&tft-^2 5 3*^5«t-5fCbT«.AV\ 

[0 115] #lc. 2WB»W©^SOSyfi^O«Sli3 
fl^x*SBSBIlfc:o<r'>TH0rrs. 01 8»±. *■ 

1^5. IPS. C^^SS^SlTli. y^-- -y->j.tcJfefc-D 
T^--V>aT-7"2 4 2<0«®&S£«t>T?*y — n 

2 4 2F"jt?-'^-- v2/aLX-7'2 4 2**l> — 
[0 116] ;^7->it-72 4 2<0*ffiJa±. ?5 

^ i . mmmwiR 9 ©ssfc&tt lt<« lt 

-- y > a. jfe?£ X/ v -> a - 7o£ai£ * U 
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T^*. Jl#69t±. i"J-^V^S8 8»±. y 
•>afty^-2 4rtt^e > tlfc('*^i;-A3g8 8 

1 1. -r*ve-i»ai8 8 1 tjis**x^«i&-r5**x 

«*&2&8 8 2 t*f>6±lc««SnT^S. 

[0 117] A*7.^^8 8 2«7^=rv^XXt±K* 
#X*«fS-r3fc4>T-£t>. A»8 8 1 1*7" 

frd VX«g^* VOD If — 2v&/<— n ? S' a. -r 
-^2 4 2k:S«-rs t }:5k:*-3TW^S. I'^Vlf-A 
«0iDjiX^.;l/^— {±2 5 0 — 6 0 0 e V. =9fa 
10 f-7*2 4 2'\©Alift(i30~4 0SiSi:t5i:t 
tf$?£LA\, (S3. -f*Vlf— AlCfcS/*— 
72 4 2<DSMWIBHfca:3£«tJ:, jkfitx**^-* 

A<9i8W/<;£— yi/ 3.7— 72 4 2<D 
4R2:ni:^nJ:*7^L^;«^Sttv g£tf3 0mm;g 

S^«5J?S73^i:-r5o ft. -<*Vlf-Aag8 8 1 tt. 

* 5 J; 5 fc -f * v tr- A^iRsgU *s „ 
[0 118] >jl7— 72 4 2 KSHMt Snfc-Y 

20 tVlf- Ati. /I— -r>if- 72 4 2 <0 Affile 

<Dfc46. A-- r >af-^2 4 2 £:*lEfel Lfcr58|feH 
14. -Y^-Vlf— A»C«ttl/^— r«r>af- 72 4 2<Qg 

^2 l 2tDS®*^';-^v^-rs«t^k:-r5<ii:fepi 
[0119] ^efc. ^y^^ySKBaiSKo^w 

*-3T^5. IPS. — 1 . 20D=& 
^fcJS-aTtHROJ^^-yV/^-l 0-1 7. 2 0-2 
9*^SEStU ^C-O^SMgg 1 , 2^rO^<-^=^ 

aaS3te»t>TWE9**«fc*»jtB-rct*<jGS4' 

[0120] «i^flg«©ai^K 1 »C»^TS^<0*^^ 
+ 10-17 1 tcfi?TlifiW 

S5 1 %JSlHlSti-S««tt. i^A5 1 «^:«llcgt 

T. ttfty;<-i 0-1 7©St^rt,-pi:^< L<}:5 
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fcfc<0t&S. JO 
[0 12 2] C^J^fc^V^vSSSfflSgB^ 
>L7?t±. i(i&Lfc«^§i7VX*g!ii<9l§B-»ctiE& 

-KD-^f + V; <-%I2fi Lfc * ^ X * — *y-;l/§J<9 

SB-efe&^o 

[0 12 3] ffi, r«£Cf3g-7VX*git&Bj 

nst^t, ftitcgBic^Tffiosa^iStffT^na 

btiSf^X^Ogm!), fttK^TVX 
[0 12 4] 

*^2 lfB^OSBtiti^ *l>-->^mfcS«# 

xim&m2 3e*©*«icj:*itf. -y^ttm so 
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w#«9e«<o^xt±ii^«2 5ffi«^««»c*n 

^ 1 om&<D73&X.ltm&m 26feL<tt27 IM£<D& 

*^l imm.<DX&3Um*m2 &m&<o$tWlc&t\ 

-^k:J;SSS©S®<D^a^BeFih*ns 0 Sfc IS* 
J£il 2E^75r^Xttii*S2 9f2«<*>f£Bfc<i:*U£, 

jBHLfemuuflKv-». w*«i 3iB«<975rfex& 

H#JH3 0iB^<DgBK«J:nfcf, ±^«jm»CfclA. /*- 

<omfi^<DY5mv!in<Dttmt)Wfflztiz><, enrobe m 

9H 413«©73SX»±«*«3 lfB^4>«BK:<fc*ifef> 

isns c tin < ^5as* ? fTt>ns<o-e. ±tBJtbm*^ 

c,tcS<#-&nS„ *7c. 11*^2 2fB^O«Bfc<tn 

3 3fB^osB»c«}:n(f. aa^ft^«g«©^i^? 
sn3<r>T% SB^^tS^ffia^ntaH^^-frs 
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(54) METHOD AND DEVICE FOR MANUFACTURING MAGNETIC RECORDING DISK, AND INLINE TYPE 
SUBSTRATE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve various problems in a 
manufacturing process following the reduction of spacing, i.e., a 
distance between a magnetic head and a recording layer. 
SOLUTION: One of plural vacuum chambers on an endless carrier 
path 1 is a magnetic film forming chamber 14 for forming a 
magnetic film for a recording layer, one of plural vacuum chambers 
on another endless carrier path 2 is a lubricant layer forming 
chamber 25, and a substrate 9 after the formation of a magnetic 
film is conveyed through a vacuum chamber 31 on a third carrier 
path 3 to the lubricant layer forming chamber 25 without being 
exposed to atmosphere. During the conveyance of the substrate 9 
from the magnetic film forming chamber 14 to the lubricant layer 
forming chamber 25, the substrate 9 is provided with a protective 
film formed by a protective film forming chamber 15, subjected to 
cleaning by plasma ashing in a first cleaning chamber 22, subjected 
to cleaning by a gas flow in a second cleaning chamber 23, and 
then subjected to burnishing in vacuum in a burnishing chamber 24. 
After the formation of a lubricant layer, the substrate 9 is 
conveyed to a post- processing chamber 26, and post-processing 

for adjusting the adhesion and lubrication of the lubricant film is carried out in vacuum. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic-recording disk manufacture approach characterized by including the actuation 
conveyed between the magnetic film creation chamber which creates the magnetic film for recording layers in 
the front face of a substrate, and the lubricating layer formation chamber which forms a lubricating layer on the 
surface of a substrate after magnetic film creation, without exposing a substrate to atmospheric air. 
[Claim 2] The magnetic-recording disk manufacture approach characterized by including the cleaning process 
which is the magnetic-recording disk manufacture approach containing the magnetic film creation process 
which creates the magnetic film for recording layers in the front face of a substrate, and the lubricating layer 
formation process which forms a lubricating layer on the surface of a substrate after a magnetic film creation 
process, is after a magnetic film creation process, and cleans the front face of a substrate in a vacuum before a 
lubricating layer formation process. 

[Claim 3] Said cleaning process is the magnetic-recording disk manufacture approach according to claim 2 
which carries out the description of being the process which the plasma of oxygen gas is formed in the space 
which overlooks the front face of a substrate, and the affix of the front face of a substrate is oxidized to volatile 
oxide according to an operation of the oxygen ion generated in the plasma, or oxygen active species, and is 
removed. 

[Claim 4] Said cleaning process is the magnetic-recording disk manufacture approach according to claim 2 
which carries out the description of being the process removed with the laser luminous energy which irradiated 
laser light on the surface of the substrate, and has irradiated the dirt matter which adhered on the surface of the 
substrate. 

[Claim 5] Said cleaning process is the magnetic-recording disk manufacture approach according to claim 2 
characterized by being the process which blows away compulsorily the dirt matter which injected gas on the 
surface of the substrate, and adhered on the surface of the substrate according to a gas stream. 
[Claim 6] claim 2 characterized by not exposing a substrate to atmospheric air from said cleaning process 
before said lubricating layer formation process thru/or 5 — the magnetic-recording disk manufacture approach 
given in either. 

[Claim 7] The magnetic-recording disk manufacture approach which carries out the description of performing in 
a vacuum the varnishing process which is the magnetic-recording disk manufacture approach including the 
magnetic film creation process which creates the magnetic film for recording layers in the front face of a 
substrate, and removes the projection of the front face of a substrate after a magnetic film creation process. 
[Claim 8] The magnetic-recording disk manufacture approach according to claim 7 which is an approach 
containing the lubricating layer formation process which forms a lubricating layer on the surface of a substrate 
after said magnetic film creation process, and is characterized by not exposing a substrate to atmospheric air 
between the processes from said varnishing process to lubricating layer formation. 

[Claim 9] Said varnishing is the magnetic-recording disk manufacture approach according to claim 7 or 8 
characterized by using it for varnishing after being carried out by rubbing a varnishing tape on the surface of a 
substrate and cleaning this varnishing tape in a vacuum. 

[Claim 10] It is the magnetic-recording disk manufacture approach containing the magnetic film creation 
process which creates the magnetic film for recording layers in the front face of a substrate, and the lubricating 
layer formation process which forms a lubricating layer on the surface of a substrate after a magnetic film 
creation process. It is the approach of performing said lubricating layer formation process simultaneously with 
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varnishing which removes the projection of the front face of a substrate after said magnetic film creation 
process. Said varnishing It is what is performed by rubbing a varnishing tape on the surface of a substrate. 
Formation of said lubricating layer The magnetic-recording disk manufacture approach characterized by being 
what performed when it applies lubricant to a varnishing tape, and a varnishing tape applies lubricant on the 
surface of a substrate, in case the front face of a substrate is rubbed. 

[Claim 11] The magnetic-recording disk manufacture approach according to claim 10 characterized by cleaning 
the front face of said varnishing tape in a vacuum in advance of said varnishing. 

[Claim 12] The magnetic-recording disk manufacture approach according to claim 10 or 1 1 characterized by 
applying said lubricant, without melting to a solvent. 

[Claim 13] Formation of said varnishing and said lubricating layer is the magnetic-recording disk manufacture 
approach according to claim 10, 1 1, or 12 characterized by being what performed in a vacuum. 
[Claim 14] The magnetic-recording disk manufacture approach which is the magnetic-recording disk 
manufacture approach including the magnetic film creation process which creates the magnetic film for 
recording layers in the front face of a substrate, and the process which forms a lubricating layer on the surface 
of a substrate after a magnetic film creation process, and is characterized by to perform in a vacuum the tail end 
process which heats a lubricating layer, or carries out an optical exposure at a lubricating layer, and adjusts the 
adhesion over the substrate of a lubricating layer, and the lubricity of a lubricating layer after said lubricating 
layer formation process. 

[Claim 15] The magnetic-recording disk manufacture approach according to claim 14 characterized by not 
exposing a substrate to atmospheric air from said lubricating layer formation process before said tail end 
process. 

[Claim 16] The magnetic-recording disk manufacturing installation characterized by preparing the conveyance 
system which is the magnetic-recording disk manufacturing installation equipped with the magnetic film 
creation chamber which creates the magnetic film for recording layers in the front face of a substrate, and the 
lubricating layer formation chamber which forms a lubricating layer on the surface of a substrate in a vacuum 
after magnetic film creation, and is conveyed, without exposing a substrate to atmospheric air from a magnetic 
film creation chamber to a lubricating layer formation chamber. 

[Claim 17] The magnetic-recording disk manufacturing installation characterized by having the cleaning 
chamber which is the magnetic-recording disk manufacturing installation equipped with the magnetic film 
creation chamber which creates the magnetic film for recording layers in the front face of a substrate, and the 
lubricating layer formation chamber which forms a lubricating layer on the surface of a substrate after magnetic 
film creation, is after magnetic film creation, and cleans the front face of a substrate in a vacuum before 
lubricating layer formation. 

[Claim 1 8] Said cleaning chamber is a magnetic-recording disk manufacturing installation according to claim 
17 which carries out the description of being the chamber which the plasma of oxygen gas is formed in the 
space which overlooks the front face of a substrate, and the affix of the front face of a substrate is oxidized to 
volatile oxide according to an operation of the oxygen ion generated in the plasma, or oxygen active species, 
and is removed. 

[Claim 19] Said cleaning chamber is a magnetic-recording disk manufacturing installation according to claim 
17 which carries out the description of being the chamber removed with the laser luminous energy which 
irradiated laser light on the surface of the substrate, and has irradiated the dirt matter which adhered on the 
surface of the substrate. 

[Claim 20] Said cleaning chamber is a magnetic-recording disk manufacturing installation according to claim 
17 characterized by being the chamber which blows away compulsorily the dirt matter which injected gas on 
the surface of the substrate, and adhered on the surface of the substrate according to a gas stream. 
[Claim 21] claim 17 characterized by having the conveyance system conveyed without exposing a substrate to 
said lubricating layer formation chamber from said cleaning chamber at atmospheric air thru/or 20 ~ a 
magnetic-recording disk manufacturing installation given in either. 

[Claim 22] The magnetic film creation chamber which creates the magnetic film for recording layers in the 
front face of a substrate, It is the magnetic-recording disk manufacturing installation equipped with the 
protective coat creation chamber which creates a protective coat on the magnetic film. A protective coat 
creation chamber The magnetic-recording disk manufacturing installation characterized by having the plasma 
means forming which the plasma of oxygen gas is formed in the space which overlooks the front face of a 
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substrate, and the dirt matter of the front face of a substrate is oxidized to volatile oxide according to an 
operation of the oxygen ion generated in the plasma, or oxygen active species, and is removed. 
[Claim 23] The magnetic-recording disk manufacturing installation characterized by preparing the varnishing 
chamber which is the magnetic-recording disk manufacturing installation which equipped the front face of a 
substrate with the magnetic film creation chamber which creates the magnetic film for recording layers, and 
performs in a vacuum varnishing which removes the projection of the front face of a substrate after magnetic 
film creation. 

[Claim 24] The magnetic-recording disk manufacturing installation according to claim 23 characterized by 
having the conveyance system conveyed without preparing the lubricating layer formation chamber which 
forms a lubricating layer on the surface of a substrate after said varnishing, and exposing a substrate to a 
lubricating layer formation chamber from said varnishing chamber at atmospheric air. 

[Claim 25] Said varnishing chamber is a magnetic-recording disk manufacturing installation according to claim 
23 or 24 characterized by establishing a cleaning means to perform varnishing and to clean the front face of a 
varnishing tape in a vacuum in advance of varnishing by rubbing a varnishing tape on the surface of a substrate. 

[Claim 26] The ****** disk manufacturing installation characterized by having the lubricating layer 
[ varnishing-cum-] formation chamber which is the magnetic-recording disk manufacturing installation which 
equipped the front face of a substrate with the magnetic film creation chamber which creates the magnetic film 
for recording layers, and forms a lubricating layer on the surface of a substrate while removing the projection of 
the front face of a substrate after magnetic film creation. 

[Claim 27] Said lubricating layer [ varnishing-cum-] formation chamber is a magnetic-recording disk 
manufacturing installation according to claim 26 to which a varnishing tape is characterized by having the 
lubricant applicator to which lubricant is applied on the surface of a substrate in case the front face of a 
substrate is rubbed by applying lubricant to a varnishing tape for the varnishing tape from which a projection is 
removed by being rubbed on the surface of a substrate, and lubricant. 

[Claim 28] The magnetic-recording disk manufacturing installation according to claim 27 characterized by 
establishing a cleaning means to clean the front face of said varnishing tape in a vacuum in advance of said 
varnishing. 

[Claim 29] Said lubricant applicator is a magnetic-recording disk manufacturing installation according to claim 
27 or 28 characterized by being what applied without melting lubricant to a solvent. 
[Claim 30] Said lubricating layer [ varnishing-cum-] formation chamber is a magnetic-recording disk 
manufacturing installation according to claim 27, 28, or 29 characterized by being what performs said 
varnishing and said lubricating layer formation in a vacuum. 

[Claim 31] The magnetic-recording disk manufacturing installation which is the ****** disk manufacturing 
installation equipped with the magnetic film creation chamber which creates the magnetic film for recording 
layers in the front face of a substrate, and the lubricating layer formation chamber which forms a lubricating 
layer on the surface of a substrate after magnetic film creation, and is characterized by to be prepared the after- 
treatment chamber which performs in a vacuum after treatment which heats a lubricating layer after the process 
which forms said lubricating layer, or carries out an optical exposure at a lubricating layer, and adjusts the 
adhesion over the substrate of a lubricating layer, and the lubricity of a lubricating layer. 
[Claim 32] The magnetic-recording disk manufacturing installation according to claim 31 characterized by 
preparing the conveyance system conveyed without exposing a substrate to said after-treatment chamber from 
said lubricating layer formation chamber at atmospheric air. 

[Claim 33] It is the inline-type substrate processor which connected two or more vacuum chambers along the 
conveyance way. The multi-statement of the non-termination-like conveyance way is carried out, and two or 
more vacuum chambers are connected along that each way of conveyance. The inline-type substrate processor 
characterized by preparing the conveyance system conveyed in a vacuum, without setting up another 
conveyance way which connects at least two conveyance ways where it adjoins of two or more conveyance 
ways, and taking out a substrate to atmospheric air along the another conveyance way. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the process which forms a lubricating layer in the 
front face of the process and substrate from which the projection of the front face of a substrate is removed 
about manufacture of magnetic-recording disks, such as a hard disk. 
[0002] 

[Description of the Prior Art] After manufacture of magnetic-recording disks, such as a hard disk, performs 
formation of a process and the lubricating layer to the front face of after protective coat creation and a substrate 
etc. before performing roughly even from substrate film creation to the magnetic film creation for recording 
layers and creation of the protective coat which protects a recording layer, it is divided into a process. A 
lubricating layer is prepared in consideration of informational record or contact of the magnetic head in the case 
of reading. 

[0003] Formation of a lubricating layer is performed by the following procedures. First, since the thin films for 
recording layers etc. are created by the vacuum chamber, they usually take out the substrate after membrane 
formation to atmospheric air. And varnishing is carried out in order to remove the projection formed in the front 
face of the dirt matter which adhered on the surface of the substrate during membrane formation, or a substrate. 
Varnishing is processing which rubs a tape-like polish implement on the surface of a substrate, and removes the 
dirt matter with a projection and a projection. In addition, dirt matter is generic names, such as gas which soils a 
substrate, ion, and a particle. 

[0004] After performing the above-mentioned varnishing, formation of a lubricating layer is performed. As 
lubricant, fluorine system lubricant, such as a perfluoro polyether (PFPE), is used. From the reasons of the 
homogeneous improvement in the case of spreading etc., such lubricant is diluted with a solvent and used. The 
spin coat method which trickles liquid is adopted rotating the dip method and substrate which attach a substrate 
into liquid as the approach of spreading. 

[0005] In addition, in this description, the "substrate" is used in the sense of the plate which becomes the radical 
of the disk which is a product. Moreover, when membrane formation processing and stratification processing 
have already been performed, the front face of a thin film or a layer may be called "front face of a substrate." 
[0006] 

[Problem(s) to be Solved by the Invention] The improvement in the recording density of the magnetic-recording 
disk in recent years has a remarkable thing, for example, when it is a hard disk, 2000 tend to come into a 20- 
gigabit [/square ] inch, and it tends to come the 40-gigabit [/square ] inch 2001. Reduction in a spacing is 
mentioned to one of the factors which enable improvement in recording density. Drawing 19 is drawing 
explaining a spacing. 

[0007] The case of a hard disk is shown as an example of a magnetic-recording disk by drawing 19 . As shown 
in drawing 19 , the hard disk has the structure where the recording layer 91 was formed on the substrate 9, the 
protective coat 92 was formed on the recording layer 91, and the lubricating layer 93 was formed on the 
protective coat 92. The magnetic head which performs record and read-out of information is located in the 
location slightly distant from the front face of a hard disk. A spacing is the distance between the record 
playback component section 900 of the magnetic head, and a recording layer 91 (S shows to drawing 19 ). 
Moreover, the distance between the record playback component section 900 and a lubricating layer 93 is called 
the head flying height (d shows to drawing 19 ). In order to raise recording density, it is important to make 
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Spacing S small. 

[0008] The demand to a manufacture process is also severe with reduction of Spacing S every year. In order to 
decrease Spacing S, it is necessary to become, although it is necessary to make the head flying height d small 
(for the head flying height to be about 10-20nm at the hard disk drive by which current marketing is carried 
out), but to make thin thickness of a protective coat 92 or a lubricating layer 93. In connection with the 
thickness of a protective coat 92 becoming thin, it is more precise and creating the protective coat 92 with a 
high degree of hardness is called for. Moreover, in connection with the thickness of a lubricating layer 93 
becoming thin, the demand of the homogeneity of the thickness of a lubricating layer 93, improvement in the 
bond strength of a lubricating layer, etc. is severer. 

[0009] a background [ point / such ] — carrying out — the creation approach of a protective coat 92 — the 
chemical vacuum deposition (CVD) from the conventional spatter — it is shifting to law. Although the carbon 
film is usually created as a protective coat 92, it is because according to the CVD method it is stabilized more 
thinly and the precise carbon film with the high degree of hardness called diamond-like carbon (diamond-like- 
carbon, DLC) can be created. However, dirt matter, such as gas and ion, has adhered to the front face of the 
protective coat 92 created with the CVD method from the effect of residual gas etc., or the projection with 
abnormality growth minute owing to etc. is easy to be formed in it. If a lubricating layer 93 is formed in the 
condition that the dirt matter and a projection exist, the bond strength of a lubricating layer 93 will fall, or it will 
be easy to produce the problem the thickness of a lubricating layer 93 becomes less uniform [ a problem ]. 
[0010] The bond strength of a lubricating layer 93 improves, when the end group of the giant molecule which 
constitutes lubricant fully combines with the carbon of a protective coat 92. For higher bond strength, it is 
desirable that the end group of one side of a giant molecule or both sides has combined with the carbon of the 
front face of a protective coat 92. For the original object of the lubricating layer 93 which, on the other hand, 
prevents adsorption of the record playback component section 900 of the magnetic head, it is desirable near the 
front face of a lubricating layer 93 for the degree of freedom of a macromolecule to be high. That is, it is 
desirable that both end groups are uncombined. 

[001 1] The end group of one side or both sides calls a BONDEDDO ratio the thickness of BONDEDDORUBU 
[ as opposed to / in the giant molecule combined with the carbon of a protective coat 92 / FURIRUBU (free lub) 
and the total thickness of a lubricating layer 93 for BONDEDDORUBU (bonded lub) and a giant molecule with 
both uncombined end groups ], respectively. The precision prescribe of a BONDEDDO ratio tends to become 
severe as, as for a BONDEDDO ratio, the thickness of a lubricating layer 93 becomes thin, although about 20 - 
30% is made the optimal. 

[0012] In order to satisfy the BONDEDDO ratio demanded, processing (it is hereafter called after treatment) 
which receives lubricating layer 93, gives heat energy or light energy after formation of a lubricating layer 93, 
and controls association of an end group is performed. However, the front face of the protective coat 92 
immediately after membrane formation is activity chemically, and if exposed to atmospheric air, it will be 
mostly adsorbed in dirt matter, such as gas in atmospheric air, and ion. Consequently, when a lubricating layer 
93 is formed, a dirt layer will be formed between a lubricating layer 93 and a protective coat 92. If this dirt layer 
is formed, it will be difficult to fully secure the control precision of a BONDEDDO ratio in after treatment. In 
order to prevent such a problem, the actual condition is that it is obliged to great capitalization to maintenance 
of a manufacture environment, such as a facility which decreases the dirt matter etc. 
[0013] This invention is accomplished in order to solve such a technical problem, and it has the technical 
meaning which solves many technical problems on the manufacture process accompanying reduction in a 
spacing. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of the 
magnetic-recording disk manufacture approach of this application according to claim 1 has the configuration of 
including the actuation conveyed between the magnetic film creation chamber which creates the magnetic film 
for recording layers in the front face of a substrate, and the lubricating layer formation chamber which forms a 
lubricating layer on the surface of a substrate after magnetic film creation, without exposing a substrate to 
atmospheric air. In order to solve the above-mentioned technical problem, invention of the magnetic-recording 
disk manufacture approach according to claim 2 is the magnetic-recording disk manufacture approach 
containing the magnetic film creation process which creates the magnetic film for recording layers in the front 
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face of a substrate, and the lubricating layer formation process which forms a lubricating layer on the surface of 
a substrate after a magnetic film creation process, and has the configuration of including the cleaning process 
which is after a magnetic film creation process and cleans the front face of a substrate in a vacuum before a 
lubricating layer formation process. In order to solve the above-mentioned technical problem , in the 
configuration of said claim 2 , said cleaning process form the plasma of oxygen gas in the space which overlook 
the front face of a substrate , and invention of the magnetic recording disk manufacture approach according to 
claim 3 have the configuration that it be the process which an volatile oxide be oxidize and remove the affix of 
the front face of a substrate according to an operation of the oxygen ion generate in the plasma , or oxygen 
active species . In order to solve the above-mentioned technical problem, in the configuration of said claim 2, 
said cleaning process irradiates laser light on the surface of a substrate, and invention of the magnetic-recording 
disk manufacture approach according to claim 4 has the configuration that it is the process which removes the 
dirt matter which adhered on the surface of the substrate with the laser luminous energy currently irradiated. In 
order to solve the above-mentioned technical problem, in the configuration of said claim 2, said cleaning 
process injects gas on the surface of a substrate, and invention of the magnetic-recording disk manufacture 
approach according to claim 5 has the configuration that it is the process which blows away compulsorily the 
dirt matter which adhered on the surface of the substrate according to a gas stream, in order to solve the above- 
mentioned technical problem — invention of the magnetic-recording disk manufacture approach according to 
claim 6 — said claim 2 thru/or 5 — in one of configurations, it has the configuration that a substrate is not 
exposed to atmospheric air, from said cleaning process before said lubricating layer formation process. In order 
to solve the above-mentioned technical problem, invention of the magnetic-recording disk manufacture 
approach according to claim 7 is the magnetic-recording disk manufacture approach including the magnetic film 
creation process which creates the magnetic film for recording layers in the front face of a substrate, and has the 
configuration of performing in a vacuum the varnishing process which removes the projection of the front face 
of a substrate after a magnetic film creation process. In order to solve the above-mentioned technical problem, 
in the configuration of said claim 7, invention of the magnetic-recording disk manufacture approach according 
to claim 8 is an approach containing the lubricating layer formation process which forms a lubricating layer on 
the surface of a substrate after said magnetic film creation process, and has the configuration that a substrate is 
not exposed to atmospheric air, between the processes from said varnishing process to lubricating layer 
formation. In order to solve the above-mentioned technical problem, in said claim 7 or the configuration of 8, 
said varnishing is performed by rubbing a varnishing tape on the surface of a substrate, and invention of the 
magnetic-recording disk manufacture approach according to claim 9 has the configuration of using it for 
varnishing, after cleaning this varnishing tape in a vacuum. In order to solve the above-mentioned technical 
problem, invention of the magnetic-recording disk manufacture approach according to claim 1 0 It is the 
magnetic-recording disk manufacture approach containing the magnetic film creation process which creates the 
magnetic film for recording layers in the front face of a substrate, and the lubricating layer formation process 
which forms a lubricating layer on the surface of a substrate after a magnetic film creation process. It is the 
approach of performing said lubricating layer formation process simultaneously with varnishing which removes 
the projection of the front face of a substrate after said magnetic film creation process. Said varnishing It is what 
is performed by rubbing a varnishing tape on the surface of a substrate. Formation of said lubricating layer The 
magnetic-recording disk manufacture approach characterized by being what performed when it applies lubricant 
to a varnishing tape, and a varnishing tape applies lubricant on the surface of a substrate, in case the front face 
of a substrate is rubbed. In order to solve the above-mentioned technical problem, invention of the magnetic- 
recording disk manufacture approach according to claim 1 1 has the configuration of cleaning the front face of 
said varnishing tape in a vacuum in advance of said varnishing, in the configuration of said claim 10. In order to 
solve the above-mentioned technical problem, invention of the magnetic-recording disk manufacture approach 
according to claim 12 has the configuration that said lubricant is applied without melting to a solvent, in said 
claim 1 0 or the configuration of 1 1 . In order to solve the above-mentioned technical problem, invention of the 
magnetic-recording disk manufacture approach according to claim 1 3 has the configuration that it is that to 
which formation of said varnishing and said lubricating layer is performed in a vacuum, in said claims 10 and 
1 1 or the configuration of 12. In order to solve the above-mentioned technical problem, invention of the 
magnetic-recording disk manufacture approach according to claim 14 It is the magnetic-recording disk 
manufacture approach including the magnetic film creation process which creates the magnetic film for 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2005 



JP,2001-216633,A [DETAILED DESCRIPTION] 



Page 4 of 21 



recording layers in the front face of a substrate, and the process which forms a lubricating layer on the surface 
of a substrate after a magnetic film creation process. It has the configuration of performing in a vacuum the tail 
end process which heats a lubricating layer, or carries out an optical exposure at a lubricating layer, and adjusts 
the adhesion over the substrate of a lubricating layer, and the lubricity of a lubricating layer, after said 
lubricating layer formation process. In order to solve the above-mentioned technical problem, invention of the 
magnetic-recording disk manufacture approach according to claim 1 5 has the configuration that a substrate is 
not exposed to atmospheric air, in the configuration of said claim 14 from said lubricating layer formation 
process before said tail end process. 

[0015] In order to solve the above-mentioned technical problem, invention of a magnetic-recording disk 
manufacturing installation according to claim 16 is the magnetic-recording disk manufacturing installation 
equipped with the magnetic film creation chamber which creates the magnetic film for recording layers in the 
front face of a substrate, and the lubricating layer formation chamber which forms a lubricating layer on the 
surface of a substrate in a vacuum after magnetic film creation, and has the configuration that the conveyance 
system conveyed without exposing a substrate to atmospheric air from a magnetic film creation chamber to a 
lubricating layer formation chamber is prepared. In order to solve the above-mentioned technical problem, 
invention of a magnetic-recording disk manufacturing installation according to claim 17 is the magnetic- 
recording disk manufacturing installation equipped with the magnetic film creation chamber which creates the 
magnetic film for recording layers in the front face of a substrate, and the lubricating layer formation chamber 
which forms a lubricating layer on the surface of a substrate after magnetic film creation, and has the 
configuration of having the cleaning chamber which is after magnetic film creation and cleans the front face of 
a substrate in a vacuum before lubricating layer formation. In order to solve the above-mentioned technical 
problem, in the configuration of said claim 17, said cleaning chamber forms the plasma of oxygen gas in the 
space which overlooks the front face of a substrate, and invention of a magnetic-recording disk manufacturing 
installation according to claim 18 has the configuration that it is the chamber which volatile oxide is oxidized 
and removes the affix of the front face of a substrate according to an operation of the oxygen ion generated in 
the plasma, or oxygen active species. In order to solve the above-mentioned technical problem, in the 
configuration of said claim 17, said cleaning chamber irradiates laser light on the surface of a substrate, and 
invention of a magnetic-recording disk manufacturing installation according to claim 1 9 has the configuration 
that it is the chamber which removes the dirt matter which adhered on the surface of the substrate with the laser 
luminous energy currently irradiated. In order to solve the above-mentioned technical problem, in the 
configuration of said claim 17, said cleaning chamber injects gas on the surface of a substrate, and invention of 
a magnetic-recording disk manufacturing installation according to claim 20 has the configuration that it is the 
chamber which blows away compulsorily the dirt matter which adhered on the surface of the substrate 
according to a gas stream, in order to solve the above-mentioned technical problem — invention of a magnetic- 
recording disk manufacturing installation according to claim 21 — said claim 17 thru/or 20 — in one of 
configurations, it has the configuration of having the conveyance system conveyed without exposing a substrate 
to said lubricating layer formation chamber from said cleaning chamber at atmospheric air. In order to solve the 
above-mentioned technical problem, invention of a magnetic-recording disk manufacturing installation 
according to claim 22 The magnetic film creation chamber which creates the magnetic film for recording layers 
in the front face of a substrate, It is the magnetic-recording disk manufacturing installation equipped with the 
protective coat creation chamber which creates a protective coat on the magnetic film. A protective coat 
creation chamber The plasma of oxygen gas is formed in the space which overlooks the front face of a substrate, 
and it has the configuration of having the plasma means forming which an volatile oxide is oxidized and 
removes the dirt matter of the front face of a substrate according to an operation of the oxygen ion generated in 
the plasma, or oxygen active species. In order to solve the above-mentioned technical problem, invention of a 
magnetic-recording disk manufacturing installation according to claim 23 is the magnetic-recording disk 
manufacturing installation which equipped the front face of a substrate with the magnetic film creation chamber 
which creates the magnetic film for recording layers, and has the configuration that the varnishing chamber 
which performs in a vacuum varnishing which removes the projection of the front face of a substrate after 
magnetic film creation is prepared. In order to solve the above-mentioned technical problem, in the 
configuration of said claim 23, the lubricating layer formation chamber which forms a lubricating layer on the 
surface of a substrate after said varnishing is prepared, and invention of a magnetic-recording disk 
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manufacturing installation according to claim 24 has the configuration of having the conveyance system 
conveyed without exposing a substrate to a lubricating layer formation chamber from said varnishing chamber 
at atmospheric air. In order to solve the above-mentioned technical problem, invention of a magnetic-recording 
disk manufacturing installation according to claim 25 has the configuration that a cleaning means by which said 
varnishing chamber performs varnishing and cleans the front face of a varnishing tape in a vacuum in advance 
of varnishing by rubbing a varnishing tape on the surface of a substrate is established, in said claim 23 or the 
configuration of 24. In order to solve the above-mentioned technical problem, invention of a magnetic- 
recording disk manufacturing installation according to claim 26 is the magnetic-recording disk manufacturing 
installation which equipped the front face of a substrate with the magnetic film creation chamber which creates 
the magnetic film for recording layers, and it has the configuration of having the lubricating layer [ varnishing- 
cum-] formation chamber which forms a lubricating layer on the surface of a substrate while removing the 
projection of the front face of a substrate after magnetic film creation. In order to solve the above-mentioned 
technical problem, invention of a magnetic-recording disk manufacturing installation according to claim 27 In 
the configuration of said claim 26 said lubricating layer [ varnishing-cum-] formation chamber The varnishing 
tape from which a projection is removed by being rubbed on the surface of a substrate, It has the configuration 
of having applied lubricant to the varnishing tape for lubricant, and having the lubricant applicator to which 
lubricant is applied on the surface of a substrate in case the front face of a substrate is rubbed for a varnishing 
tape. In order to solve the above-mentioned technical problem, invention of a magnetic-recording disk 
manufacturing installation according to claim 28 has the configuration that a cleaning means to clean the front 
face of said varnishing tape in a vacuum in advance of said varnishing is established, in the configuration of 
said claim 27. In order to solve the above-mentioned technical problem, invention of a magnetic-recording disk 
manufacturing installation according to claim 29 has the configuration that said lubricant applicator is what is 
applied without melting lubricant to a solvent, in said claim 27 or the configuration of 28. In order to solve the 
above-mentioned technical problem, invention of a magnetic-recording disk manufacturing installation 
according to claim 30 has the configuration that said lubricating layer [ varnishing-cum-] formation chamber is 
what performs said varnishing and said lubricating layer formation in a vacuum, in said claims 27 and 28 or the 
configuration of 29. It is lubricating layer **** after the process which invention of a magnetic-recording disk 
manufacturing installation according to claim 31 is the ****** disk manufacturing installation equipped with 
the magnetic film creation chamber which creates the magnetic film for recording layers in the front face of a 
substrate, and the lubricating layer formation chamber which forms a lubricating layer on the surface of a 
substrate after magnetic film creation in order to solve the above-mentioned technical problem, and forms said 
lubricating layer. It has the configuration that the after-treatment chamber which performs in a vacuum after 
treatment which becomes hot, or carries out an optical exposure at a lubricating layer, and adjusts the adhesion 
over the substrate of a lubricating layer and the lubricity of a lubricating layer is prepared. In order to solve the 
above-mentioned technical problem, invention of a magnetic-recording disk manufacturing installation 
according to claim 32 has the configuration that the conveyance system conveyed without exposing a substrate 
to said after-treatment chamber from said lubricating layer formation chamber at atmospheric air is prepared, in 
the configuration of said claim 3 1 . 

[0016] In order to solve the above-mentioned technical problem, invention according to claim 33 It is the inline- 
type substrate processor which connected two or more vacuum chambers along the conveyance way. The multi- 
statement of the non-termination-like conveyance way is carried out, and two or more vacuum chambers are 
connected along that each way of conveyance. Another conveyance way which connects at least two 
conveyance ways where it adjoins of two or more conveyance ways is set up, and it has the configuration that 
the conveyance system conveyed in a vacuum is prepared, without taking out a substrate to atmospheric air 
along the another conveyance way. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the invention in this application is 
explained. Drawing 1 is the flat-surface schematic diagram of the magnetic-recording disk manufacturing 
installation concerning the first operation gestalt of the invention in this application. The focus with the biggest 
eye of the magnetic-recording disk manufacturing installation shown in drawing 1 is a point which the process 
before formation of a recording layer etc. and the process after formation of a lubricating layer etc. can perform 
now with one equipment. Moreover, the second big focus of the magnetic-recording disk manufacturing 
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installation shown in drawing 1 is a point which can be performed now by being consistent in a vacuum, 
without each process containing from the formation process of a recording layer to the formation process of a 
lubricating layer taking out a substrate 9 to atmospheric air. 

[0018] If it explains concretely, the equipment shown in drawing 1 is two or more vacuum chambers 10-17 and 
equipment of the inline type which put 20-29 in order along the conveyance ways 1 and 2 of a substrate 9 first. 
Each vacuum chambers 10-17, and 20-29 are airtight containers exhausted by the exhaust air system (un-[ in 
drawing 1 ] illustrating) of dedication or combination. The gate valve 4 is formed in each vacuum chambers 10- 
1 7 and the boundary parts of 20-29. 

[0019] Two or more vacuum chambers 10-17, and 20-29 are divided into the first group 10-17 put in order 
along the first rectangle conveyance way (the henceforth, first conveyance way) 1 , and the second group 20-29 
put in order along the second rectangle conveyance way (the henceforth, second conveyance way) 2. And as the 
first conveyance way 1 and the second conveyance way 2 are connected, the third conveyance way 3 is set up, 
and one vacuum chamber 31 is formed also on this third conveyance way 3. the vacuum chamber 31 on this 
third conveyance way 3 — 1 of the first group's vacuum chamber — it is the thing of ** 16 and the second 
group's vacuum chamber conveyed without one connecting airtightly to 21 and a substrate 9 being taken out 
from the first conveyance way 1 by atmospheric air on the second conveyance way 2. In the first group's 
vacuum chamber, the process from creation of the substrate film to creation of a protective coat is mainly 
performed. Moreover, in the second group's vacuum chamber, the process to the lubricating layer formation 
after protective coat creation is mainly performed. 

[0020] the [ first ] — the configuration of the conveyance system which conveys a substrate 9 through the 2 third 
conveyance ways 1, 2, and 3 is explained below. The first orbiter style which makes the substrate holder 51 
with which a conveyance system holds a substrate 9 go around along the first conveyance way 1 , With the robot 
61 for loading which carries a substrate 9 in the substrate holder 51 on the first conveyance way 1 (the 
henceforth, first substrate holder) The second orbiter style which makes another substrate holder 52 holding a 
substrate 9 go around along the second conveyance way 2, It mainly consists of a robot 62 for recovery which 
collects substrates 9 from the substrate holder 52 on the second conveyance way 2 (the henceforth, second 
substrate holder), and a transfer robot 63 which removes a substrate 9 from the first substrate holder 5 1 , and 
carries in the second substrate holder 52. 

[0021] The robot 61 for loading, the robot 62 for recovery, and the robot 63 for a transfer are the same 
configurations fundamentally, and are a robot having the multi-joint arm which holds a substrate 9 at a head. 
Both the second substrate holders 5 1 and 52 are the members of the same configuration for a start. Moreover, 
the first orbiter style and the second orbiter style are both [ fundamental ] also devices of the same 
configuration. Hereafter, the configuration of the first substrate holder 51 and the first orbiter style is explained 
as an example. 

[0022] The first orbiter style mainly consists of a straight-line migration device in which straight-line migration 
of the first holder 5 1 is carried out on the first conveyance way 1 , and a turn device which converts the sense of 
conveyance of the first substrate holder 51. The configuration of the first substrate holder 51 and a straight-line 
migration device is explained using drawing 2 and drawing 3 . Drawing 2 and drawing 3 are drawings showing 
the configuration of the first substrate holder 51 in the equipment shown in drawing 1 , and a straight-line 
migration device, drawing 2 is the transverse-plane schematic diagram, and drawing 3 is a side cross-section 
schematic diagram. 

[0023] The first substrate holder 51 mainly consists of maintenance pawls 512 attached in the tabular body 511 
of a holder and the tabular body 511 of a holder. The maintenance pawl 512 is formed in the eight sum totals, 
four become a lot and they hold one substrate 9. Therefore, the first substrate holder 51 holds two substrates 9 
simultaneously. The body 511 of a holder has two big, almost circular openings for a while from the substrate 9, 
as shown in drawing 2 . Every four maintenance pawls [ two ] 12 each are formed in both sides on both sides of 
almost circular opening, and by the side edge, as they put a substrate 9, they hold it. 

[0024] It specifically has another opening prolonged caudad from the both sides of almost circular opening of 
the body 511 of a holder, and as it extends almost vertically in this opening, the flat spring 514 of a couple is 
formed. The pawl fixture 515 is being fixed at the head of each flat spring 514. As shown in drawing 2 , each 
pawl fixture 515 is the plate of trapezoidal shape mostly, ****s the maintenance pawl 512 to the field in which 
it is located up and down respectively, and is fixing it to it by the stop. In addition, the head of each 
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maintenance pawl 512 has become V character-like. And the edge of a substrate 9 is dropped at the head of the 
shape of this V character. 

[0025] Moreover, each robots 61, 62, and 63 have the lever 60 of the couple to which reverse extends the flat 
spring 514 of a couple to the elasticity as it keeps away from almost circular opening of the body 511 of a 
holder. In case a substrate 9 is carried in the first substrate holder 51, by the lever 60 of a couple, the flat spring 
514 of both sides is extended and a substrate 9 is located in almost circular opening of the body 511 of a holder. 
And a lever 60 is returned and a flat spring 514 is returned to the original position with the elasticity. 
Consequently, a substrate 9 is stopped by four maintenance pawls 512. Similarly, if one more substrate 9 is 
stopped with four another maintenance pawls 512, two substrates 9 will be in the condition of having been held 
by the first substrate holder 51. In removing a substrate 9 from the first substrate holder 51, it completely 
becomes this with actuation of reverse. 

[0026] Moreover, as shown in drawing 2 , the soffit section of the first substrate holder 5 1 is equipped with 
many small magnets (following side and holder side magnet) 513. Each holder side magnet 513 has the 
magnetic pole in the up-and-down field. And this holder side magnet 51 3 is the magnetic pole of reverse by 
turns in the array direction, as shown in drawing 2 . Moreover, on both sides of the septum 70, the magnetic 
connection roller 71 1 is formed in the first substrate holder 51 bottom. The magnetic connection roller 711 is a 
round bar-like member, and as shown in drawing 2 , it has the long and slender magnet (following side and 
roller side magnet) 712 prolonged spirally. This roller side magnet 712 is formed by two mutually different 
magnetic poles, and has become double helix-like. 

[0027] The magnetic connection roller 71 1 is arranged so that the roller side magnet 712 may face the holder 
side magnet 513 on both sides of a septum 70. The septum 70 is formed with the ingredient with high 
permeability, and is carrying out magnetic connection of the holder side magnet 513 and the roller side magnet 
712 through the septum 70. In addition, the space by the side of the first substrate holder 51 of a septum 70 is a 
vacuum side (interior side of each vacuum chamber), and the space by the side of the magnetic connection 
roller 711 is an atmospheric-air side. Such a magnetic connection roller 71 1 is formed along the rectangular first 
conveyance way 1 shown in drawing 1 . 

[0028] Moreover, as shown in drawing 3 , the first substrate holder 51 is carried on the main pulley 714 which 
rotates around a level revolving shaft. Many main pulleys 714 are formed along the migration direction of the 
first substrate holder 51. Moreover, the subpulley 715,715 of a couple which rotates around a vertical revolving 
shaft is in contact with the soffit part of the first substrate holder 51. This subpulley 715,715 was pressed down 
so that the soffit part of the first substrate holder 51 might be pinched from both sides, and it has prevented the 
fall of the first substrate holder 51. A majority of these subpulleys 715,715 are also formed in the migration 
direction of the first substrate holder 5 1 . 

[0029] As shown in drawing 3 , the actuation rod 716 is connected with the magnetic connection roller 711 
through bevel gear. And the motor 717 for migration is connected to the actuation rod 716, and the magnetic 
connection roller 71 1 is rotated around the medial axis through the actuation rod 716. A revolution of the 
magnetic connection roller 711 also rotates the double-helical roller side magnet 712 shown in drawing 2 . 
Under the present circumstances, if it sees from the holder side magnet 513, as for the condition that the roller 
side magnet 712 rotates, two or more small magnets of a different magnetic pole by turns will be in a condition 
equivalent to carrying out straight-line migration at one along the direction of that list together with a single tier. 
Therefore, the holder side magnet 513 combined with the roller side magnet 712 will carry out straight-line 
migration with a revolution of the roller side magnet 712, consequently will carry out [ the first substrate holder 
51 ] straight-line migration at the whole. Under the present circumstances, the main pulley 714 and the 
subpulley 715,715 which are shown in drawing 3 follow. 

[0030] In the configuration shown in drawing 1 , the vacuum chambers of the second conveyance ways 1 and 2 
respectively prepared in the part of an angle are the turn chambers 1 7 and 29 equipped with the turn device 
which converts the conveyance direction of a substrate 9 90 degrees for a start. Drawing 4 is used and the 
configuration of the turn device with which the turn chamber 17 was equipped as an example is explained. 
Drawing 4 is the side- face schematic diagram showing the configuration of the turn device with which the turn 
chamber 17 shown in drawing 1 R> 1 was equipped. The turn device shown in drawing 4 mainly consists of a 
configuration mentioned above, a supporter 721 which held the straight-line migration device containing the 
same magnetic connection roller (un-[ in drawing 4 ] illustrating) etc. to the whole, and a motor 722 for a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2005 



JP,2001-216633,A [DETAILED DESCRIPTION] 



Page 8 of 21 



revolution which is made to rotate this supporter 721 and is made to rotate the supporter 721 whole. 
[0031] First, the actuation rod 716 is connected with the shaft of the magnetic connection roller non-illustrated 
in drawing 4 through motion changeover devices, such as bevel gear. As shown in drawing 4 , another bevel 
gear 723 are formed in the back end of this actuation rod 716. The power transfer rod 724 of a perpendicular 
position is connected with these another bevel gear 723. That is, bevel gear 725 are formed at the head of the 
power transfer rod 724, and it is screwing in the bevel gear 723 of the back end of the actuation rod 716. As for 
the back end of the power transfer rod 724, the output shaft of the motor 71 7 for migration is connected. 
[0032] On the other hand, the supporter 721 which constitutes a turn device is the member of the shape of 
cylindrical or a cylinder, makes the shaft orientations a vertical and is arranged. As shown in drawing 4 , where 
a supporter 721 has a long breakthrough in the direction of a vertical and is inserted in this breakthrough, the 
above-mentioned power transfer rod 724 is arranged. The power transfer rod 724 is held into the part of a 
breakthrough, a bearing 725 being arranged and permitting a revolution of the power transfer rod 724 into the 
gap part between the inner surface of a breakthrough, and the power transfer rod 724. 

[0033] The above-mentioned supporter 721 is arranged inside the almost cylindrical holder covering 726 of a 
bigger path. This holder covering 726 is attached in the bottom plate part 727 of the turn chambers 1 7 and 29 by 
which the turn device has been arranged while it contains and holds a supporter 721 inside. That is, it has 
circular opening of the magnitude which suits the outer diameter of the holder covering 726, and the holder 
covering 726 is inserted in this opening, and it is fixing to the bottom plate part 727 of the turn chambers 1 7 and 
29. Sealants, such as an O ring, are prepared in the contact surface of the holder covering 726 and the bottom 
plate part 727. 

[0034] Moreover, the mechanical seal 728 prepared between four bearings 729 which put in order up and down 
and were prepared, and two upper bearings 729 as put is formed in the gap between the holder covering 726 and 
the supporter 721 of the inside. The seal device which is for carrying out the vacuum seal of the gap between a 
supporter 721 and the holder covering 726, permitting the revolution of a supporter 721 , and used the magnetic 
fluid can use mechanical seal 728 suitably. 

[0035] Moreover, on the other hand, the pulley fixture 730 is formed in the underside of a supporter 721 , and 
the holder side pulley 731 is being fixed to the soffit of this pulley fixture 730. The holder side pulley 731 is 
concentrically arranged with the medial axis of a supporter 721 . Furthermore, the motor side pulley 732 is 
arranged in the location of the same height as the holder side pulley 73 1 . The output shaft of the motor 722 for a 
revolution made to project up is connected with this motor side pulley 732. Moreover, the belt 733 is laid as the 
motor side pulley 732 and the holder side pulley 73 1 are connected. The holder side pulley 73 1 and the motor 
side pulley 732 consist of timing pulleys, and, specifically, the belt consists of timing belts. 
[0036] Moreover, the maintenance frame 734 as shown in drawing 4 is being fixed to the top face of a supporter 
721. The maintenance frame 734 is for holding to the whole the first substrate holder 51 shown in drawing 2 , 
and magnetic connection roller 711 grade. At the head of the lower part of the maintenance frame 734, as 
shown in drawing 4 , several stanchions 735 are arranged, and the main pulley 714 and the subpulley 715,715 
of a couple which were mentioned above with this stanchion 681 are held. And the vacuum seal of between the 
maintenance frame 734 and a supporter 721 is carried out, and it has prevented the leak in the turn chamber 17 
from the interior of the maintenance frame 734. 

[0037] Actuation of the turn device of such a turn chamber 17 is explained. First, if the motor 717 for migration 
drives, revolution actuation will be transmitted to the magnetic connection roller non-illustrated in drawing 4 
through the power transfer rod 724 and the actuation rod 716, and a magnetic connection roller will rotate. By 
this, the upper first substrate holder 51 carries out straight-line migration. 

[0038] If the first substrate holder 51 moves and the predetermined location in the turn chamber 17 is arrived at, 
the motor 722 for a revolution will drive. The power of the motor 722 for a revolution is told to the holder side 
pulley 731 by the belt 733 from the motor side pulley 732, and rotates the holder side pulley 731. By this, the 
upper supporter 721 rotates and the straight-line migration device currently held on the supporter 721 rotates to 
the whole. Consequently, the first substrate holder 51 also rotates. If angle of rotation amounts to 90 degrees, 
the motor 722 for a revolution will suspend actuation and will also suspend a revolution of the first substrate 
holder 5 1 . The sense of conveyance of the first substrate holder 5 1 is bent 90 degrees by this. 
[0039] Then, a straight-line migration device drives a predetermined control signal further after a carrier beam, 
the first substrate holder 5 1 is moved along the first conveyance way 1 bent 90 degrees, and the first substrate 
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holder 5 1 is made to convey to the following vacuum chamber chamber. Therefore, also on the first conveyance 
way 1 after being bent, the plate surface of a substrate 91 turns to the side of the conveyance direction. In the 
configuration of the turn device concerning the above-mentioned configuration, control of the motor 722 for a 
revolution may perform control of a revolution of predetermined include angles, such as 90 etc. degrees, and the 
sensor style which is not illustrated [ to detect ] may perform that the supporter 721 carried out the 
predetermined include-angle revolution. 

[0040] Next, the configuration of the second group's vacuum chamber is explained for a start. First, the first 
group's vacuum chamber is explained. The load lock chamber 1 1 whose substrate 9 is the chamber which piles 
up temporarily in case the first group's vacuum chamber carries in a substrate 9 from an atmospheric-air side, 
The preheating chamber 12 which is a chamber by which a substrate 9 is conveyed by the degree of the load 
lock chamber 1 1, The substrate film creation chamber 13 which is a chamber by which a substrate 9 is 
conveyed by the degree of the preheating chamber 12, The magnetic film creation chamber 14 which is a 
chamber by which a substrate 9 is conveyed by the degree of the substrate film creation chamber 13, The 
protective coat creation chamber 1 5 which is a chamber by which a substrate 9 is conveyed by the degree of the 
magnetic film creation chamber 14, It consists of the first junction chamber 16 which is a chamber in which a 
substrate 9 piles up temporarily in case a substrate 9 is conveyed on the second conveyance way 2, the turn 
chamber 17, and the auxiliary vacuum chamber 10. 

[0041] The robot 61 for loading is formed in the outside of the load lock chamber 1 1 . The robot 61 for loading 
picks out one substrate 9 at a time from the cassette 611 for loading arranged at the load station which is an 
atmospheric-air side, and carries a substrate 9 in the second substrate holder 52. The preheating chamber 12 
heats a substrate 9 and makes the front face of a substrate 9, or internal gas emit beforehand. The preheating 
chamber 12 is constituted so that a substrate 9 may be heated to predetermined temperature with a radiation heat 
lamp. 

[0042] Both the substrate film creation chamber 13 and the magnetic film creation chamber 14 create a 
predetermined thin film by sputtering. As an example, the configuration of the magnetic film creation chamber 
14 is explained using drawing 5 . Drawing 5 is the flat-surface schematic diagram showing the configuration of 
the magnetic film creation chamber 14 shown in drawing 1 . 

[0043] The magnetic film creation chamber 14 mainly consists of the exhaust air system 141 which exhausts the 
interior, the gas feed system 142 which introduces process gas into the interior, a target 143 which was exposed 
to internal space and established the spatter-ed side in it, a spatter power source 144 which impresses the 
electrical potential difference for spatter discharge to a target, and a magnet device 145 established behind the 
target 143 in order to perform magnetron sputtering. 

[0044] Introducing process gas according to a gas feed system 142, by the exhaust air system 141, the inside of 
the magnetic film creation chamber 14 is maintained at a predetermined pressure, and the spatter power source 
144 is operated in this condition. Consequently, spatter discharge arises, the spatter of the target 143 is carried 
out, the ingredient of the target 143 by which the spatter was carried out reaches a substrate 9, and a 
predetermined magnetic film is created by the front face of a substrate 9. 

[0045] The protective coat creation chamber 15 is equipped with the plasma means forming 150, and creates a 
protective coat by plasma CVD (chemical vacuum deposition). Drawing 6 is the flat-surface schematic diagram 
showing the configuration of the protective coat creation chamber 1 5 shown in drawing 1 . The protective coat 
creation chamber 15 is equipped with the exhaust air system 151 which exhausts the interior. The plasma means 
forming 150 consists of a process gas installation system 152 which is not illustrated [ which mixes the 
hydrocarbon compound gas and hydrogen gas of CH4 grade, and it introduces into the interior ], and RF 
generator 153 grade which gives radio-frequency energy to process gas and forms Plasma P. Hydrocarbon 
compound gas decomposes in Plasma P, and the thin film of carbon accumulates on the front face of a substrate 
9. It may constitute so that high-frequency voltage may be given to a substrate 9 through the substrate holder 51 
and the auto-bias electrical potential difference which is a negative in one direction flowed electrical potential 
difference may be given to a substrate 9 by the interaction with Plasma P. 

[0046] In addition, as shown in drawing 1 , with this operation gestalt, two substrate film creation chambers 1 3 
and magnetic film creation chambers 14 are formed respectively, and a substrate 9 is conveyed in order of one 
substrate film creation chamber 13, the magnetic film creation chamber 14 of another 13 or 1 substrate film 
creation chamber, and another magnetic film creation chamber 14. That is, the substrate film is continued and 
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formed in a bilayer, on it, a bilayer is covered and a magnetic film is formed. In addition, the laminating of the 
thing in which the magnetic film was formed on the substrate film may be made to be carried out over a bilayer. 
As substrate film, for example, the CoCrTa film is created as for example, Cr film and a magnetic film. 
Moreover, two protective coat creation chambers 1 5 are formed, one half of thickness required of the first 
protective coat creation chamber 15 is formed, and thickness of the one half remaining by the following 
protective coat creation chamber 1 5 is formed. 

[0047] Next, the configuration of the second group's vacuum chamber is explained. The second group's vacuum 
chamber in the order by which a substrate 9 is conveyed The dirt matter of the front face of the second junction 
chamber 21 and a substrate 9 whose substrate 9 conveyed through the third conveyance way 3 from the first 
conveyance way 1 is the chamber which piles up temporarily by plasma ashing Gas is injected on the front face 
of the first cleaning chamber 22 to remove and a substrate 9. The dirt matter of the front face of a substrate 9 
The gas blow to blow away The projection of the front face of the second cleaning chamber 23 and a substrate 9 
to perform Varnishing to remove The formation of the varnishing chamber 24 and a lubricating layer to perform 
After the lubricating layer formation chamber 25 to perform and lubricating layer formation, after treatment In 
case a substrate 9 is taken out to an after-treatment chamber [ to perform ] 26, cooling chamber [ which cools a 
substrate 9 ] 27, auxiliary vacuum chamber 20, and atmospheric-air side, the substrate 9 serves as the unload 
lock chamber 28 and the turn chamber 29 which are a chamber which piles up temporarily. 
[0048] The first cleaning chamber 22 is one of the big focus of this operation gestalt. The configuration of the 
first cleaning chamber 22 is explained using drawing 7 . Drawing 7 is the flat-surface schematic diagram 
showing the configuration of the first cleaning chamber 22 shown in drawing 1 . 

[0049] The first cleaning chamber 22 carries out ashing (ashing) of the dirt matter of the front face of a substrate 
9 by the oxygen plasma. The configuration of the first cleaning chamber 22 is the same as that of the protective 
coat creation chamber 15 shown in drawing 6 almost except being that into which a gas feed system 222 
introduces oxygen gas. That is, the first cleaning chamber 22 is equipped with RF electrode 223 of the couple 
located in the both sides of a substrate 9, and RF generator 224 which gives high-frequency voltage to RF 
electrode 223, and forms Plasma P. 

[0050] The interior is hollow and RF electrode 223 has many gas blowdown holes in the field which faces a 
substrate 9. A gas feed system 222 introduces oxygen gas in the first cleaning chamber 22 via the inside of RF 
electrode 223. In addition, a gas feed system 222 may add and introduce the gas for improving gas and the 
discharge property for buffers into oxygen. 

[0051] The dirt matter which changes from carbon or a hydrocarbon to the front face of the substrate 9 with 
which the protective coat was created by the protective coat creation chamber 1 5 mentioned above may have 
adhered to the front face of a substrate 9. This is [0052] by the following causes. Adhesion of carbon mainly 
originates in the floating particle of the protective coat creation chamber 15. That is, a thin film (carbon film) 
accumulates on the front face of not only the front face of a substrate 9 but the structure in the protective coat 
creation chamber 15, the front face of the first substrate holder 51, etc. within the protective coat creation 
chamber 15. If these thin films are deposited on a certain amount of thickness, they will exfoliate with internal 
stress etc. This exfoliative fragment serves as particle and floats the inside of the protective coat creation 
chamber 15. When this floating particle adheres to the front face of a substrate 9, the wettability (contact nature) 
of the lubricant in this attachment point may be worsened in the case of lubricating layer formation, or in the 
case of protective coat creation, abnormality growth is produced and a minute projection may be formed in the 
front face of a substrate 9. 

[0053] Moreover, as for adhesion of a hydrocarbon, the residual gas in the protective coat creation chamber 15 
has influenced. That is, although a protective coat is created using decomposition in the plasma of hydrocarbon 
compound gas, in the protective coat creation chamber 15, non-decomposed hydrocarbon compound gas 
remains, this residual gas may serve as particle of a molecule or a certain amount of magnitude, and it may 
adhere to the front face of a substrate 9. When such a molecule or particle has adhered, too, the wettability of 
lubricant may be worsened or it may have an adverse effect on the property of a lubricating layer. 
[0054] If the front face of the substrate 9 to which such dirt matter adhered is exposed to the oxygen plasma, 
according to an operation of the oxygen ion generated in the oxygen plasma, the monatomic oxygen molecule 
(O) which is active species, or an active oxygen molecule (02*), carbon and a hydrocarbon will oxidize rapidly 
(burned) and will serve as volatile matter, such as a carbon dioxide and water. Such volatile matter is exhausted 
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by the exhaust air system 221 of the first cleaning chamber 22. The problem from which the adhesion of a 
lubricating layer gets worse, or reading of the magnetic head is prevented by the minute projection of the front 
face of a disk by performing such ashing is controlled. 

[0055] About the conditions of ashing, a prudent examination is required. It is because a surface protective coat 
(carbon film) will be deleted when ashing is done not much too much. It is as follows when an example is 
shown about the conditions of ashing. 

The flow rate of pressure: 1 which is in the cleaning [ first ] chamber 22 - 2Pa oxygen gas: 100SCCM (flow rate 
of the gas which converted SCCM with 0-degree-C one atmospheric pressure (a part for cm3/)) 
high-frequency power: -- the protective coat which can perform sufficient clearance of the dirt matter in 0.3 
seconds - about 2.0 seconds, and poses a problem when performing ashing on the magnitude:diameter [ of 3.5 
inches ] above-mentioned conditions of 13.56MHz and 50W substrate 9 — it can also delete — it is not 
generated. In addition, when ashing is performed by the time amount exceeding the high-frequency power 
exceeding SOW, or 2.0 seconds, there is a possibility that **** of a protective coat may arise. Therefore, it is 
desirable to perform ashing by the high-frequency power not more than SOW and the time amount for 2.0 or less 
seconds. 

[0056] Next, the second cleaning chamber 23 is explained. Drawing 8 is the flat-surface schematic diagram 
showing the configuration of the second cleaning chamber 23 shown in drawing 1 . The second cleaning 
chamber 23 is equipped with the exhaust air system 231 which exhausts the interior, and the gas installation 
tubing 233 equipped with the nozzle 232 which injects gas on the front face of a substrate 9 at the head. A 
nozzle 232 is the discoid prepared in a substrate 9 and parallel, and is somewhat larger than a substrate 9. 
Moreover, many gas injection tips which inject gas toward the front substrate 9 set equal spacing for a nozzle 
232, and are prepared in it. 

[0057] Gas is injected by the front face of a substrate 9 from a nozzle 232, and the dirt matter adhering to the 
front face of a substrate 9 is blown away. The injection pressure of gas [ in / in the pressure in the second 
cleaning chamber 23 / the front face of about 1x10-4 to 1x10 - 5Pa and a substrate 9 ] is about lOOPa. Inert gas 
or nitrogen, such as an argon, etc. is used for gas. Moreover, it is desirable that the filter which removes the dirt 
matter is prepared on piping which is not illustrated [ which leads to the gas installation tubing 232 ]. 
[0058] It is also possible to perform gas blow cleaning mentioned above in atmospheric air. However, when it 
carries out in atmospheric air, after cleaning is high compared with the case where a possibility that the dirt 
matter may have adhered [ be / it / under / vacuum / comparing / the cleanliness of the ambient atmosphere 
itself] to the front face of a substrate 9 since it is bad carries out in a vacuum. In addition, the configuration 
cleaned by super-thin fiber besides the configuration which cleans the front face of a substrate 9 by the plasma 
or gas blow is also employable. That is, with the cloth which consists of about 0.06-denier super-thin fiber 
which is marketed as a spectacles wiper, as the front face of a substrate 9 is ground, it may be cleaned. 
[0059] Next, the varnishing chamber 24 is explained. Drawing 9 is the side-face schematic diagram showing the 
configuration of the varnishing chamber 24 shown in drawing 1 . As shown in drawing 9 , the varnishing 
chamber 24 is equipped with the substrate 9, the rolling mechanism 8 which rotates a substrate 9 around the 
revolving shaft of the same axle, and the varnishing tape 242 pushed against the front face of the substrate 9 
which rotates by the rolling mechanism 8 by holding a substrate 9 with the exhaust air system 241 which 
exhausts the interior. 

[0060] The detail of a rolling mechanism 8 is explained using drawing 10 . Drawing 10 is the cross-section 
schematic diagram showing the configuration of the rolling mechanism 8 shown in drawing 9 . As shown in 
drawing 10 , the rolling mechanism 8 mainly consists of the shape order driving shaft 81 of a rod prolonged 
horizontally, the order driving shaft 81 and the revolution driving shaft 82 of the shape of a cylinder prepared in 
the same axle, a driving source 83 before and after [ first ] making the order driving shaft 81 drive, a revolution 
driving source 84 that makes the revolution driving shaft 82 drive, and a driving source 85 before and after 
[ second ] moving the order driving shaft 81 and the revolution driving shaft 82 to the whole approximately. 
[0061] The actuation head 86 is formed at the head of the order driving shaft 81. The actuation head 86 is 
formed from the disc-like section 861 slightly smaller than opening of the center of a substrate 9, and the taper 
section 862 which accomplishes the circle spindle surface of the order driving shaft 8 1 and the same axle. 
Moreover, the contact segment 821 is formed at the head of the revolution driving shaft 82. In case a contact 
segment 821 holds a substrate 9, it is a member in contact with the edge of opening of a substrate 9. Drawin g 
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1111 is a front view showing the arrangement location of the contact segment 821 shown in drawing 10 . As 
shown in drawing 1 1 , a contact segment 821 is left by a unit of 120 degrees on the periphery of the order 
driving shaft 81 and the same axle, and is arranged at three places. In addition, as shown in drawing 10 , each 
contact segment 821 serves as a cross- section configuration of the shape of the shape of a crevice which 
consists of a curved surface, and V character. 

[0062] Moreover, as are shown in drawing 10 , and the taper side of the taper section 862 is contacted, the 
driven piece 822 is formed. The driven piece 822 and the contact segment 821 are connected by the connecting 
plate 824. Moreover, the projection is prepared in the apical surface of the revolution driving shaft 82, and the 
driven piece 822 is being fixed to the projection through the spring members 823, such as a coil spring. In 
addition, a contact segment 821 is located outside the part of a projection at the head of the revolution driving 
shaft 82, and slides on an apical surface. 

[0063] The order driving shaft 81 is connected with the source 83 of order motion through the joint device 811 
which can be cut. The first order driving sources 83 are sources of rectilinear motion, such as combination of a 
servo motor and a ball screw, or an air cylinder. Moreover, the revolution driving source 84 is the motor 
connected through the gear prepared in the peripheral surface of the revolution driving shaft 82. Furthermore, 
the second order driving source 85 moves the frame 851 holding the order driving shaft 81, the revolution 
driving shaft 82, the first order driving source 83, and revolution driving source 84 grade, and makes these 
exercise for one approximately. In addition, the revolution driving shaft 82 has penetrated the container wall of 
the varnishing chamber 24 airtightly through vacuum seals, such as mechanical seal. Moreover, in the 
varnishing chamber 23, the lever which is not illustrated [ which is interlocked with the above-mentioned 
rolling mechanism 8 ] is prepared. The configuration of a lever is the same as that of the lever 60 which each 
robots 61, 62, and 63 which mentioned above have. 

[0064] On the other hand, as shown in drawing 9 , the varnishing tape 242 is wound around the looping-around 
roller 243 formed in the varnishing chamber 24, and is pulled out and used from the looping-around roller 243. 
In the varnishing chamber 24, the rolling-up roller 244 which rolls round the used varnishing tape 242 is 
formed. The rolling-up roller 244 rotates by the vacuum motor (motor usable within a vacuum ambient 
atmosphere) 245 formed in the varnishing chamber 24, and rolls round the used varnishing tape 242. In 
addition, the looping-around roller 243 carries out a follower revolution, and the intact varnishing tape 242 is 
pulled out by actuation of this rolling up. 

[0065] Moreover, in case a substrate 9 is held by the rolling mechanism 8 and it rotates, the forcing implement 
247 which pushes the varnishing tape 242 against a substrate 9 is formed. The drive 87 which drives the forcing 
implement 247 is formed in the forcing implement 247. Drawing 12 is the side-face schematic diagram showing 
the configuration of the drive 87 which drives the forcing implement 247 shown in drawing 9 . 
[0066] As shown in drawing 12 , the drive 87 mainly consists of straight-line driving sources 873 which move 
the driving shaft 871 with which the head was fixed to the forcing implement 247, the torque motor 872 which 
extrudes and pushes a driving shaft 871 ahead and pushes an ingredient 247 against a substrate 9, and a driving 
shaft 871 and a torque motor 872 to the whole approximately. 

[0067] The ball screw 874 is connected with the output shaft of a torque motor 872. The back end part of a 
driving shaft 871 has become in midair, and the ball screw 874 has geared. A driving shaft 871 rotates by the 
non-illustrated revolution specification part. Moreover, combination or an air cylinder of a motor and a ball 
screw etc. can be used for the straight-line driving source 873. In addition, the driving shaft 871 has penetrated 
the container wall of the varnishing chamber 24 airtightly through vacuum seals, such as mechanical seal. 
Moreover, the varnishing tape 242, the looping-around roller 243, the rolling-up roller 244, the vacuum motor 
246, the forcing implement 247, and the drive 87 are formed in both sides across the location in which a 
substrate 9 is located so that drawing 9 may show. 

[0068] In addition, the width of face of the forcing side of the forcing implement 247 serves as die length 
almost equal to the die length which lengthened the radius of central opening from the radius of a substrate 9. 
However, as long as it makes it rotate a substrate 9, moving a substrate 9 relatively [ direction / of a path ] to the 
varnishing tape 242 and the forcing implement 247, it may be shorter than the above-mentioned width of face. 
[0069] Actuation of the varnishing chamber 24 shown in drawing 9 is explained below. In the condition that the 
inside of the varnishing chamber 24 is exhausted by the exhaust air system 241 at predetermined vaccum 
pressure, the second substrate holder 52 holding a substrate 9 moves into the varnishing chamber 24, and stops. 

http ://www4 .ipdl .ncipi .go.jp/cgi-bin/tran_web_cgi_ej j e 6/2 1/2005 



JP,2001-216633,A [DETAILED DESCRIPTION] 



Page 13 of 21 



The halt location in this case is a location whose core of one substrate 9 corresponds with the medial axis of the 
driving shaft 81 before and after showing in drawing 9 and drawing 10 . In addition, in this case, the second 
order driving source 85 is evacuating the order driving shaft 81 and the revolution driving shaft 82 so that it 
may be located in a near side by the amount of [ of the order driving shaft 81 or the revolution driving shaft 82 ] 
point from a substrate 9. 

[0070] Next, the second order driving source 85 drives, and the order driving shaft 81 and the revolution driving 
shaft 82 advance to one, and stop by the position. In this location, as shown in drawing 10 , while the actuation 
head 86 projects from opening of a substrate 9, a contact segment 821 is located on the same vertical plane as a 
substrate 9. In this condition, the first order driving source 83 drives and the order driving shaft 81 retreats. The 
driven piece 822 in contact with the taper side of the taper section 862 moves reverse to the elasticity of the 
spring member 823 outside with retreat. Consequently, each contact segment 821 also moves outside and the 
edge of opening of a substrate 9 is contacted. The first order driving source 83 is applying the suitable force for 
the sense which retreats it to the order driving shaft 81 . Therefore, each contact segment 821 will be in the 
condition of having been pushed against the edge of opening of a substrate 9 by suitable ******. This will be in 
the condition that the substrate 9 was held. In this condition, a non-illustrated lever drives and the flat spring 
(un-[ in drawing 9 ] illustrating) of the couple of the second substrate holder 52 is extended. Consequently, a 
substrate 9 will be in the condition of having been held only at the rolling mechanism 8. 
[0071] Next, the revolution driving source 84 of a rolling mechanism 8 operates, and one is made to rotate the 
order driving shaft 81 and the revolution driving shaft 82. Consequently, the substrate 9 currently held through 
each contact segment 821 also rotates to one. In addition, the joint device 811 separates connection to the order 
driving shaft 81 and the first order driving source 83 in the case of this revolution. 

[0072] And when the substrate 9 is rotating, the drive 87 of the forcing implement 247 of the both sides of a 
substrate 9 drives. First, the straight-line driving source 873 operates among drives 87, and the forcing 
implement 247 of both sides moves forward to a predetermined advance location, this advance location will be 
in the condition that the forcing implement 247 pushes the varnishing tape 242 against a substrate 9 — it is a 
front location for a while. Next, a torque motor 872 operates and the forcing implement 247 is advanced for a 
while. Consequently, the forcing implement 247 pushes the varnishing tape 242 against a substrate 9. The 
generating torque of a torque motor 872 is adjusted and the forcing pressure of the varnishing tape 242 is 
controlled by the predetermined value. 

[0073] The projection which exists in the front face of a substrate 9 is shaved off by forcing of the varnishing 
tape 242. Moreover, when the dirt matter has adhered to the front face of a substrate 9 in addition to clearance 
of a projection, this dirt matter may be removed. As a varnishing tape 242, what supported polish abrasive 
grains, such as an alumina particle or a carbonization silicon (SiC) particle, is used on the product made from 
polyethylene terephthalate, or the film made from a polyamide. Moreover, the rotational speed of a substrate 9 
is good at 100 - 4000rpm extent. 

[0074] In addition, a prudent examination is required for the pressure of the forcing implement 247. When 
performing varnishing on the varnishing tape 242 in a vacuum, it becomes larger than the case where the 
frictional force between the varnishing tape 242 and the front face of a substrate 9 is among atmospheric air. For 
this reason, when it pushes by the same force as the case in atmospheric air, the front face of a substrate 9 is 
shaved off superfluously and there is a possibility of it not only taking a projection, but making thickness of a 
protective coat thin. For example, as for pressure, in the case of varnishing in the inside of an about 1 .0x10-2- 
lOOPa vacuum, it is desirable to consider as 9.8 - 588mN extent. 

[0075] Moreover, where the varnishing tape 242 is pushed against the front face of a substrate 9, there is 
nothing at a substrate 9, the varnishing tape 242 may be moved (rolling up), and varnishing may be performed. 
Moreover, a revolution of a substrate 9 and the both sides of migration of the varnishing tape 242 may be 
performed. Where the varnishing tape 242 is pushed against a substrate 9, when moving the varnishing tape 
242, the configuration equivalent to a follower roller is adopted as the forcing implement 247. 
[0076] After continuing all over both sides of a substrate 9 and performing such varnishing, a drive 87 pushes, 
an ingredient 247 is retreated to a predetermined retreat location, and the revolution driving source 84 suspends 
a revolution, next, the push of the flat spring of the second substrate holder 52 by the non-illustrated lever — 
being large — it cancels and a substrate 9 is made to hold again with each maintenance pawl Then, after a rolling 
mechanism 8 makes the first order driving source 83 and the order driving shaft 81 connect again according to 
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the joint device 81 1 , it operates the first driving source 81 and carries out predetermined distance advance of the 
order driving shaft 81. Consequently, a contact segment 821 moves inside with the elasticity of the spring 
member 823, and maintenance of a substrate 9 is canceled. And the second order driving source 85 is operated, 
one is retreated and the order driving shaft 81 and the revolution driving shaft 82 are returned to an evacuation 
location at origin. 

[0077] Next, the second substrate holder 52 is moved and it is made to stop in the location where the core of 
another substrate 9 becomes the order driving shaft 81 and the same axle. And the actuation same with having 
mentioned above is repeated and varnishing is performed also to another substrate 9. In addition, as shown in 
drawing 1 , with this operation gestalt, two varnishing chambers 24 are formed on both sides of the lubricating 
layer formation chamber 25. Therefore, varnishing is performed to a lubricating layer formation front and the 
back. 

[0078] Next, the lubricating layer formation chamber 25 is explained. Drawing 13 is the side-face schematic 
diagram showing the configuration of the lubricating layer formation chamber 25 shown in drawing 1 . The 
lubricating layer formation chamber 25 forms a lubricating layer in the front face of a substrate 9 in a vacuum. 
Specifically, the lubricating layer formation chamber 25 forms a lubricating layer in the front face of a substrate 
9 with a vacuum deposition method. As shown in drawing 13 , the lubricating layer formation chamber 25 is 
equipped with the exhaust air system 251 which exhausts the interior, the crucible 252 of the couple which 
collected lubricant inside, the heater 253 which the lubricant in crucible 252 is heated [ heater ] and evaporates 
it, and the rolling mechanism 8 which is made to rotate a substrate 9 and equalizes vacuum evaporationo during 
vacuum evaporationo. 

[0079] Lubricant can be collected in crucible 252, without melting to a solvent. As for the heater 253, the thing 
of a resistance exoergic method is used. It may heat by what irradiates an electron ray and heats it depending on 
the case, and the RP. In addition, a shutter is formed in a crucible 252 upside if needed. The rolling mechanism 
8 is the same as that of that with which the varnishing chamber 24 shown in drawing 9 is equipped. However, 
two rolling mechanisms 8 shown in drawing 13 R> 3 are established so that each substrate 9 may be held 
simultaneously and it can rotate. 

[0080] Actuation of the lubricating layer formation chamber 25 shown in drawing 1 3 is explained below. In the 
condition of being exhausted by predetermined vaccum pressure by the exhaust air system 251 , the second 
substrate holder 52 holding a substrate 9 moves into the lubricating layer formation chamber 25, and stops. And 
a rolling mechanism 8 holds and rotates each substrate 9. In parallel, a heater 253 operates and the lubricant in 
crucible 252 is heated. Lubricant evaporates with heating, it adheres to the front face of each substrate 9, and the 
lubricating film as a lubricating layer is made to deposit. That is, lubricating film is simultaneously created by 
two substrates 9. As lubricant, it is what used PEPE as the principal component, and that whose molecular 
weight is 2000 to about 4000 can be used. As such lubricant, it is sold as the product name ZDOL 2000 and 
ZDOL4000 grade, for example from AUSMONT. 

[0081] The pressure in 50-310 degrees C and the lubricating layer formation chamber 25 of whenever [ at a 
heater 253 / stoving temperature ] is good at about 1.0x1 0-2- lOOPa. If it vapor-deposits on such conditions, 
lubricating film with a thickness of about l-2nm can be created in about 3-5 seconds. In addition, the 
rotational speed by the rolling mechanism 8 is lower than the case of varnishing mentioned above, and good at 
5 - 500rpm extent. Thus, after forming a lubricating layer, actuation of a heater 253 and actuation of a rolling 
mechanism 8 are stopped. While returning a substrate 9 to the second substrate holder 52, after exhausting again 
the inside of the lubricating layer formation chamber 25, the second substrate holder 52 is moved to the 
following after-treatment chamber 26. 

[0082] Next, the configuration of the after-treatment chamber 26 and the cooling chamber 27 is explained. 
Drawing 14 is the side-face schematic diagram showing the configuration of the after-treatment chamber 26 
shown in drawing 1 . About 20 - 30% is made the optimal as the BONDEDDO ratio was mentioned above. 
While heating a substrate by the after-treatment chamber 26, he is trying to attain this BONDEDDO ratio by 
adjusting the temperature and time amount of that heating with this operation gestalt. Specifically, the above- 
mentioned BONDEDDO ratio can be attained by maintaining the temperature of a substrate 9 about 3 to 5 
seconds at about 30-150 degrees C. 

[0083] As shown in drawing 14 , in the after-treatment chamber 26, the infrared lamp 261 is formed so that it 
may become the location of the both sides of the substrate 9 held at the second substrate holder 52. Moreover, 
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the exhaust air system 262 is formed in the after-treatment chamber 26, and under after treatment and the inside 
of the after-treatment chamber 26 are exhausted to about 1x10-4 to 1x10 - 5Pa. In addition, since it is a process 
after lubricating layer formation, performing after treatment in a vacuum can prevent that the front face of the 
lubricating layer heated by the elevated temperature is adsorbed, and the impurity of the dirt matter is 
incorporated on it by performing after treatment in a vacuum, although it is not indispensable conditions. 
[0084] In addition, although after treatment was performed from heating with this operation gestalt, it is also 
possible to perform after treatment by optical exposure. For example, it is possible by irradiating light, such as 
ultraviolet rays, with lubricant with a photopolymerization operation to adjust polymerization degree and to 
adjust the adhesion to a substrate 9 and surface lubricity. In this case, it replaces with the infrared lamp 
mentioned above, and an ultraviolet ray lamp etc. is used. 

[0085] Moreover, the cooling chamber 27 cools a substrate 9 after after treatment, and makes easy the handling 
by the robot 62 for recovery in the next unload lock chamber 28 etc. The cooling chamber 27 cools the gas for 
cooling, such as hydrogen or helium, on the front face of a substrate 9, and cools blasting and a substrate 9 at 
100 degrees C or less. It is suitable if the cooler style indicated by JP,1 1-203734,A is used for this cooling 
chamber 27. The robot 62 for recovery formed in the unload lock chamber 28 removes a substrate 9 from the 
second substrate holder 52, and conveys to the cassette 621 for recovery arranged at the unload station by the 
side of atmospheric air. 

[0086] Next, it serves also as explanation of the operation gestalt of invention of the manufacture approach of a 
magnetic-recording disk, and actuation of the whole equipment of this operation gestalt concerning the above- 
mentioned configuration is explained below. First, one substrate 9 is carried in at a time to the load lock 
chamber 1 1 by the robot 61 for loading from the cassette 611 for loading arranged at the load station by the side 
of atmospheric air, and is carried in the first substrate holder 51. The first substrate holder 51 moves to the 
preheating chamber 12, and preheating of the substrate 9 is carried out. Then, the first substrate holder 51 
carries out sequential migration at the substrate film creation chamber 13, the magnetic film creation chamber 
14, and the protective coat creation chamber 15, and the laminating of the substrate film, a magnetic film, and 
the protective coat is carried out on a substrate 9. 

[0087] In the first junction chamber 16, this substrate 9 is removed from the first substrate holder 51 by the 
robot 63 for a transfer, and is carried in the second substrate holder 52 which stands by to the second junction 
chamber 21. As for the first substrate holder 51 by which the substrate 9 was removed, return and the following 
substrate 9 are carried in the load lock chamber 1 1 . And the first conveyance way 1 is gone around similarly. 
[0088] On the other hand, the second substrate holder 52 with which the substrate 9 was carried in the second 
junction chamber 21 carries out sequential migration at the first cleaning chamber 22, the second cleaning 
chamber 23, the varnishing chamber 24, and the lubricating layer formation chamber 25, and a lubricating layer 
is formed on a protective coat. And the second substrate holder 52 moves in order of the after-treatment 
chamber 26 and the cooling chamber 27, and after treatment of a substrate 9 and cooling are performed. The 
unload lock chamber 28 is reached, a substrate 9 is removed from the second substrate holder 52 by the robot 62 
for recovery, and the second substrate holder 52 is taken out by the cassette 62 1 for recovery by the side of 
atmospheric air. After a substrate 9 is removed, the second substrate holder 52 moves to the second junction 
chamber 21, is again used for maintenance of the following substrate 9, and goes the second conveyance way 2 
around. In addition, the substrate holders 51 and 52 are located in each chambers 10-17, and 20-29, and it 
moves to each following chambers 10-17, and 20-29 for every tact time. 

[0089] The equipment of this operation gestalt concerning the above-mentioned configuration and actuation has 
the following technical meaning. First, since it can carry out consistently from creation of the substrate film to 
formation of a lubricating layer with one equipment, the cost of the labor cost which operates the cost and 
equipment of a production facility etc. becomes cheap compared with the former. Moreover, equipment can 
carry out automated system operation and the time amount of automated system operation becomes long 
compared with the former until all the substrates 9 in the cassette 611 for loading are processed and it is 
collected by the cassette 621 for recovery. For this reason, it improves also in respect of productivity. 
[0090] And since after creation of a protective coat is consistent in a vacuum and is performed to formation of a 
lubricating layer, mixing or adhesion of the dirt matter on the inside of the interface of a protective coat and a 
lubricating layer or a lubricating layer or the front face of a lubricating layer is controlled. For this reason, 
according to this operation gestalt, generating of problems, such as dirt of the recording layer by the dirt matter, 
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adhesive lowering of a lubricating layer, ununiformity-izing of the thickness of a lubricating layer, and 
precision lowering of BONDEDDO ratio control of a lubricating layer, is controlled, and the configuration 
which was extremely suitable for manufacture of the magnetic-recording disk with which a spacing is 
decreasing is offered. 

[0091] Moreover, since the dirt matter of the front face of a substrate 9 is removed by plasma ashing and gas 
blow before formation of a lubricating layer, it is this point and the above-mentioned effectiveness is acquired 
further highly. Plasma ashing is mainly effective for clearance of the dirt matter of an organic system, and the 
gas blow is effective for clearance of the dirt matter of inorganic systems, such as a metal and glass. And for a 
start, after cleaning, without exposing the substrate 9 in the second cleaning chambers 22 and 23 to atmospheric 
air, the defecated front face is not soiled by atmospheric air, and since it is carried by the lubricating layer 
formation chamber 25 and a lubricating layer is formed, while it has been the clean surface, a lubricating layer 
is formed. For this reason, the above-mentioned effectiveness is acquired still more highly. 
[0092] Moreover, since varnishing is performed in a vacuum, a substrate 9 does not adhere [ the dirt matter in 
atmospheric air ] in the case of varnishing. Also at this point, the problem resulting from the dirt matter is 
controlled further. And since it is conveyed by the lubricating layer formation chamber 25 and a lubricating 
layer is formed after varnishing, without exposing a substrate 9 to atmospheric air, this effectiveness is acquired 
still more highly similarly. 

[0093] Moreover, since after treatment which improves the property of a lubricating layer is performed in a 
vacuum, the dirt matter in atmospheric air does not adhere to the front face of a substrate 9 in the case of after 
treatment. This point or the problem which originated in the dirt matter also at this point is controlled further. 
And since it is conveyed by the after-treatment chamber 26 and a lubricating layer is formed after lubricating 
layer formation, without exposing a substrate 9 to atmospheric air, this effectiveness is acquired still more 
highly similarly. 

[0094] Moreover, the configuration used without melting lubricant to a solvent has the following technical 
meaning. As a solvent which dilutes lubricant, since lubricant was a fluorine system, many chlorofluocarbon 
was used as a solvent for dilution before. However, many chlorofluocarbon alternative solvents, such as 
perfluorocarbon (PFC), came to be used by making the problem of ozone layer depletion into a background. 
However, it is supposed that it is also this chlorofluocarbon alternative solvent the causative agent of global 
warming, and it also has the inclination to regard the activity of a solvent itself as questionable. 
[0095] Another problem of using a solvent is dirt of a lubricating layer. As a result of dissolving and applying to 
a solvent, an impurity may mix in a lubricating layer and problems, such as adsorption on the corrosion of the 
magnetic head by impurities, such as ion, existing, the mechanical damage of the magnetic head by the 
projection which exists in a lubricating layer front face, and the disk front face of the magnetic head by 
lubricating properties not being enough, may arise owing to this. Since a solvent is not used with the approach 
and equipment of this operation gestalt, there is no problem resulting from using such a solvent. 
[0096] However, a little solvent may be used from the objects, such as carrying out easy [ of the handling of 
lubricant ], practical. As a solvent, perfluoroalkyl system solvents, such as HFE 7300 and 7100 (trade name) by 
3M company, are used. The amount used is below 1 volume % to lubricant. 

[0097] Next, the magnetic-recording disk manufacturing installation of the second operation gestalt of the 
invention in this application is explained. Drawing 15 is drawing showing the body of the magnetic-recording 
disk manufacturing installation of the second operation gestalt of the invention in this application. The 
equipment of the operation gestalt shown in drawing 15 differs from the operation gestalt which the 
configuration which performs plasma ashing for cleaning the front face of a substrate 9 mentioned above. That 
is, with the operation gestalt shown in this drawing 15 , ashing is performed by the protective coat creation 
chamber 15, and the configuration of this protective coat creation chamber 1 5 is shown in drawing 1 5 R> 5. 
[0098] Although the protective coat creation chamber 15 shown in drawing 15 is the same as that of what is 
shown in drawing 6 almost, the configurations of a gas feed system 1 52 differ. Namely, the gas feed system 1 52 
shown in drawing 15 can change a hydrocarbon compound, the mixed gas of hydrogen, and oxygen gas by the 
bulb 1 54, and can introduce them now into the protective coat creation chamber 1 5 selectively. 
[0099] In the configuration shown in drawing 15 , when creating a protective coat, a hydrocarbon compound 
and the hydrogen gas of hydrogen are introduced. The first substrate holder 51 is not moved after creation of a 
protective coat, and the inside of the protective coat creation chamber 15 is exhausted to about 5x10 - 2Pa by 
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the exhaust air system 151. And introductory gas is changed to oxygen by closing motion of a bulb 154. And 
the RF plasma of oxygen performs ashing like the operation gestalt mentioned above. 

[0100] With the operation gestalt shown in this drawing 15 , there is a technical meaning special [ that not only 
the dirt matter of the front face of a substrate 9 but the dirt matter adhering to the first substrate holder 5 1 is 
removable ]. If the dirt matter has adhered to the first substrate holder 51 , in case it is maintenance of the 
following substrate 9, this dirt matter will move to a substrate 9, and will tend to adhere. According to the 
equipment of this operation gestalt, it is effective in the ability to also control adhesion of the dirt matter which 
went via such a first substrate holder 51 in addition to the front face of a substrate 9. Moreover, if conditions are 
set up so that the plasma may be spread more, it is also possible to remove the dirt matter adhering to the 
exposed surface of the structure in the protective coat creation chamber 15. 

[0101] Next, the magnetic-recording disk manufacturing installation of the third operation gestalt of the 
invention in this application is explained. Drawing 16 is drawing showing the body of the magnetic-recording 
disk manufacturing installation of the third operation gestalt of the invention in this application. The equipment 
of this third operation gestalt has the composition of having added the third cleaning chamber 200 which cleans 
the front face of a substrate 9, to the first operation gestalt mentioned above. The third cleaning chamber 200 
can be formed between the second cleaning chamber 23 and the varnishing chamber 24 in the configuration 
shown in drawing 1 . Drawing 16 serves as a side- face schematic diagram having shown the configuration of 
this third cleaning chamber 200. 

[0102] The third cleaning chamber 200 shown in drawing 16 irradiates laser on the front face of a substrate 9, 
and is cleaned. That is, the third cleaning chamber 200 is equipped with the laser oscillator 201 and the 
introductory aperture 202 which introduces into the interior the laser light oscillated from the laser oscillator 
201 . The introductory aperture 202 is formed so that opening of the third cleaning chamber 200 may be plugged 
up airtightly. Cleaning of the front face of the substrate 9 by laser light is mainly performed by the ablation 
effectiveness. That is, if laser light is irradiated by the dirt matter adhering to the front face of a substrate 9, 
association of the dirt matter will be solved by laser luminous energy, and it will be removed. In addition, the 
third cleaning chamber 200 also has the exhaust air system 203, and the above-mentioned cleaning is similarly 
performed in a vacuum. 

[0103] When an example of cleaning of the front face of the substrate 9 by laser light is shown, it is a 
lasenexcimer laser (wavelength of 248nm). 

exposure energy-density: — two or less 200 mJ/cm exposure method: — pulse pulse number [ of about 1- 
100Hz ]: — 100 or less conditions are mentioned. In addition, when 200 mJ/cm2 is exceeded, there is a 
possibility of deleting the protective coat of the front face of a substrate 9. In order to clean in the range which 
does not delete a protective coat, an exposure energy density may be made low, the frequency of a pulse may be 
made low, or a pulse number may be made small. 

[0104] In addition, it is suitable, if laser light is irradiated rotating a substrate 9 by the rolling mechanism same 
while scanning laser light to the direction of a path of a substrate 9 as the thing in the operation gestalt 
mentioned above so that laser light can be irradiated all over the front face of a substrate 9 at homogeneity. 
[0105] Next, the magnetic-recording disk manufacturing installation of the fourth operation gestalt of the 
invention in this application is explained. Drawing 17 is drawing showing the body of the magnetic-recording 
disk manufacturing installation of the fourth operation gestalt of the invention in this application. The big focus 
of this fourth operation gestalt is a point which varnishing processing and lubricating layer formation can 
perform by one chamber. That is, it replaces with the first varnishing chamber 25 and lubricating layer 
formation chamber 26 of an operation gestalt, and the lubricating layer [ varnishing-cum-] formation chamber 
210 which performs varnishing and lubricating layer formation is formed. Drawing 1717 is the side-face 
schematic diagram showing the configuration of this lubricating layer [ varnishing-cum-] formation chamber 
210. 

[0106] The lubricating layer [ varnishing-cum-] formation chamber 210 equips varnishing and coincidence on a 
substrate 9, the rolling mechanism 8 which rotates a substrate 9 around the revolving shaft of the same axle, the 
varnishing tape 212 pushed against the front face of the substrate 9 which rotates by the rolling mechanism 8, 
and the varnishing tape 212 with lubricant applicator 213 **** which applies lubricant on the front face of a 
substrate 9 by holding a substrate 9 with the exhaust air system 211 which exhausts the interior. 
[0107] Since a rolling mechanism 8 and varnishing tape 212 grade are the same as that of the thing in the first 
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operation gestalt mentioned above, explanation is omitted. The lubricant applicator 213 mainly consists of a 
syringe 214 which carries out the regurgitation of the lubricant from a head, a supply hose 215 connected to the 
syringe 214, and a sending-out pump which is not illustrated [ which sends lubricant to a syringe 214 through 
the supply hose 216 from the container which is not illustrated / which collected lubricant ]. In addition, the 
syringe 214 and the supply hose 215 are formed in the both sides of the location in which a substrate 9 is 
located. 

[0108] It serves also as explanation of the operation gestalt of claim 10 thru/or the magnetic-recording disk 
manufacture approach of 13, and actuation of the lubricating layer [ varnishing-cum-] formation chamber 210 
shown in drawing 17 is explained below. Like the first operation gestalt mentioned above in the condition that 
the inside of the lubricating layer [ varnishing-cum-] formation chamber 2 1 0 is exhausted by the exhaust air 
system 21 1 at predetermined vaccum pressure, the second substrate holder 52 holding a substrate 9 moves into 
the lubricating layer [ varnishing-cum-] formation chamber 210, and stops in a predetermined location. And a 
rolling mechanism 8 holds and rotates one substrate 9. In the case of this revolution, the forcing implement of 
the both sides of a substrate 9 is displaced towards a substrate 9 by the non-illustrated actuator, and pushes the 
varnishing tape 212 against both sides of a substrate 9. Consequently, the projection which exists in the front 
face of a substrate 9 is shaved off. 

[0109] In parallel, the lubricant applicator 213 operates. With a non-illustrated sending-out pump, lubricant is 
sent to a syringe 214 through the supply hose 215, and it is breathed out from a syringe 214. The breathed-out 
lubricant is applied on the varnishing tape 212. Lubricant moves with migration of the varnishing tape 212, if 
the varnishing tape 212 of a part on which lubricant was applied is pushed against the front face of a substrate 9, 
lubricant will be pressurized between the varnishing tape 212 and a substrate 9, and will be extended thinly, and 
will be applied to the front face of a substrate 9 with it. It is easy to be what used as the principal component as 
lubricant PEPE mentioned above. A little solvent may be used as mentioned above. Moreover, the pressure in 
the lubricating layer [ varnishing-cum-] formation chamber 210 and the forcing pressure by the forcing 
implement are the same as that of the operation gestalt mentioned above, and are good. 
[0110] After continuing all over both sides of a substrate 9 and performing such varnishing and spreading of 
lubricant, a forcing implement is retreated and the revolution by the rolling mechanism 8 is suspended. The 
second substrate holder 52 is moved, and a rolling mechanism 8 holds and rotates another substrate 9. And 
varnishing and formation of a lubricating layer are performed simultaneously similarly. In addition, actuation in 
parts other than lubricating layer [ varnishing-cum-] formation chamber 210 is the same as that of the first 
operation gestalt mentioned above. 

[01 1 1] Since the lubricating layer [ varnishing-cum-] formation chamber 210 performs varnishing and 
spreading of lubricant simultaneously, compared with the former, its productivity is improving, so that the 
above-mentioned explanation may show. In addition, the "coincidence" in this case includes the case where 
varnishing and spreading of lubricant are performed simultaneously literally, and the case where it is roughly 
carried out simultaneously although it is not the operation produced simultaneously strictly. Moreover, with this 
operation gestalt, since spreading of varnishing or lubricant is performed in a vacuum, the dirt matter in 
atmospheric air is not incorporated by the lubricating layer, and it can contribute to manufacture of a good disk 
also with this point. However, even if it performs these in atmospheric air, the effectiveness of raising 
productivity is acquired similarly. 

[0112] Moreover, it has relation with very close performing simultaneously performing varnishing in a vacuum, 
and varnishing and lubricant spreading. That is, since it will become larger than the case where the frictional 
force between the varnishing tape 212 and the front face of a substrate 9 is among atmospheric air although it is 
dramatically effective in dirt matter reduction if varnishing on the varnishing tape 212 is performed in a 
vacuum, there is a possibility that varnishing may become superfluous. As for an excess, varnishing not only 
deletes a projection, but it is the situation of deleting the protective coat formed beforehand. On the other hand, 
with a raw material, viscosity of lubricant is dramatically high. Therefore, the direction melted to the solvent 
tends to carry out spreading. However, the activity of a solvent has the problem which was mentioned above. 
[01 13] The configuration of this operation gestalt has a killing two birds with one stone technical meaning 
which solves such a problem at once. That is, in addition to superfluous varnishing being prevented when 
lubricant enters between a varnishing tape and a substrate 9, if the configuration which applies lubricant to a 
substrate 9 through a varnishing tape is adopted, even if it is viscous high lubricant, the effectiveness that 
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spreading to a substrate 9 can be performed easily will be acquired. 

[0114] In addition, with the above-mentioned operation gestalt, although the lubricating layer to the front face 
of a substrate 9 was formed by applying lubricant on the varnishing tape 212, you may carry out with vacuum 
deposition like the first operation gestalt. That is, you may make it form crucible 252 and a heater 253 as shown 
in drawing 13 in the lubricating layer [ varnishing-cum-] formation chamber 210. Moreover, a lubricating layer 
may be formed with a spray method. In this case, an injection implement is formed in the lubricating layer 
[ varnishing-cum-] formation chamber 210, and it is made to make the lubricant melted into a solvent inject 
from an injection implement. 

[0115] Next, the magnetic-recording disk manufacturing installation of the fifth operation gestalt of the 
invention in this application is explained. Drawing 1 8 is drawing showing the body of the magnetic-recording 
disk manufacturing installation of the fifth operation gestalt of the invention in this application. As for this fifth 
operation gestalt, the configuration of the varnishing chamber 24 differs from the first operation gestalt. That is, 
it is the point that a cleaning means 88 to clean the front face of the varnishing tape 242 in a vacuum in advance 
of varnishing is established with this operation gestalt. The cleaning means 88 cleans the varnishing tape 242 
within the varnishing chamber 242. 

[01 16] The organic substance, such as a molecular film with oxygen ion, sulfate ion, etc., dust, and fats and oils, 
etc. may have adhered to the front face of the varnishing tape 242 as dirt matter. If varnishing is performed after 
such dirt matter has adhered, the dirt matter will move and adhere to the front face of a substrate 9. With this 
operation gestalt, the front face of a varnishing tape is cleaned with the cleaning means 88 in advance of 
varnishing in consideration of such a thing. The concrete target mainly consists of a source 881 of an ion beam 
where the cleaning means 88 was established in the varnishing chamber 24, and a gas supply system 882 which 
supplies material gas to the source 881 of an ion beam. 

[01 17] A gas supply system 882 supplies argon gas or oxygen gas, and the source 881 of an ion beam irradiates 
the beam of argon ion or oxygen ion at the varnishing tape 242. As for the incident angle to 250-600eV and the 
varnishing tape 242, it is [ the acceleration energy of an ion beam ] desirable to consider as about 30 - 40 
degrees. In addition, when breakage on the varnishing tape 242 by the ion beam poses a problem, acceleration 
energy is made small or an incident angle is enlarged, the width of face of the exposure pattern of an ion beam 
is the same as the width of face of the varnishing tape 242, or somewhat larger extent than it and die length are 
about 30mm — it considers as a rectangle mostly. In addition, the source 881 of an ion beam is equipped with 
the non-illustrated convergence electrode, and an ion beam is completed so that it may become a pattern of this 
level. 

[0118] The ion beam irradiated by the varnishing tape 242 calculates, or shaves and removes the dirt matter 
which exists in the front face of the varnishing tape 242. It is pushed on the surface of a substrate, and 
varnishing is performed as the front face of the varnishing tape 242 was defecated and the varnishing tape of the 
clean surface mentioned above by this. For this reason, adhesion on the front face of the substrate 9 of the dirt 
matter which went via the varnishing tape 242 is prevented. Although the front face of the varnishing tape 242 
was cleaned by the ion beam with this operation gestalt, cleaning according to an operation of the plasma and 
laser is also possible. Moreover, in the configuration of the fourth operation gestalt mentioned above, it is also 
possible to clean the front face of the varnishing tape 212. 

[0119] Next, the operation gestalt of invention of an inline- type substrate processor is explained. The magnetic- 
recording disk manufacturing installation shown in drawing 1 serves as an operation gestalt of invention of 
claim 33 as it is. That is, along with each of the conveyance ways 1 and 2 of the shape of two non-termination, 
two or more vacuum chambers 10-17, and 20-29 are connected, and the robot 63 for a transfer which conveys in 
a vacuum is formed, without taking out a substrate 9 to atmospheric air along the third conveyance way 3 which 
connects the two conveyance ways 1 and 2. 

[0120] Since the configuration which two or more vacuum chambers 10-17 are formed [ configuration ] along 
the non-termination-like conveyance way 1 , and makes the substrate holder 5 1 go around along the conveyance 
way 1 does not take out the substrate holder 5 1 to atmospheric air, it has the merit that the dirt matter in 
atmospheric air is not carried into equipment through the substrate holder 51. However, in such inline-type 
equipment, if it is going to make [ more ] the number of the vacuum chambers 10-17, the overall length of the 
conveyance way 1 will become long. If the overall length of the conveyance way 1 becomes long so that it may 
be guessed from drawing 1 , the space surrounded on the conveyance way 1 will become large. Since the space 
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of this part is useless space unrelated to especially processing of a substrate 9, buildup of the monopoly area by 
the space of this part becoming large is not significant. 

[0121] More vacuum chambers can be extended without increasing the occupancy area of the whole equipment 
so much, if the conveyance way 2 of the shape of still more nearly another non-termination is set up, there is 
along this conveyance way like the equipment of this operation gestalt and the vacuum chambers 20-29 are 
extended. For this reason, when it is consistent in a vacuum and made to perform more processings, it becomes 
what was dramatically suitable. 

[0122] In the magnetic-recording disk manufacture mentioned above, the view of such an inline-type substrate 
processor is not restricted, but can be applied to it. For example, also in manufacture of display devices, such as 
manufacture of optical information record media, such as a compact disk, and a liquid crystal substrate, etc., as 
long as the configuration of an inline type is adopted, it is applicable. In addition, on the occasion of 
implementation of invention of the magnetic-recording disk manufacturing installation of claims 2-5, it is not 
limited to equipment of an inline type which was mentioned above. The equipment of the cluster tool mold 
which has arranged two or more processing chambers and load lock chambers, and an unload lock chamber 
around the conveyance chamber equipped with the carrier robot may be used. 

[0123] In addition, the name a "magnetic-recording disk manufacturing installation" means the equipment used 
for manufacture of a magnetic-recording disk. Therefore, the case where all production processes are performed 
only by it, and the case where other production processes are performed in other equipments are included. 
Moreover, in this description, a "magnetic-recording disk" is the generic name of the disk with which 
informational record is performed using a magnetic operation, and the disk which uses other operations and 
records information with a magnetic operation like a magneto-optic disk is also included widely. 
[0124] 

[Effect of the Invention] Since according to the approach according to claim 1 or the equipment according to 
claim 1 6 of this application after creation of a magnetic film is consistent in a vacuum and is performed to 
formation of a lubricating layer as explained above, mixing or adhesion of the dirt matter on the inside of the 
interface of a protective coat and its substrate or a lubricating layer or the front face of a lubricating layer is 
controlled. For this reason, generating of problems, such as dirt of the recording layer by the dirt matter, 
adhesive lowering of a lubricating layer, ununiformity-izing of the thickness of a lubricating layer, and 
precision lowering of BONDEDDO ratio control of a lubricating layer, is controlled, and the configuration 
which was extremely suitable for manufacture of the magnetic-recording disk with which a spacing is 
decreasing is offered. Moreover, according to an approach according to claim 2 to 5 or equipment according to 
claim 1 7 to 20, since the front face of a substrate is defecated before formation of a lubricating layer by the 
cleaning in a vacuum in addition to the above-mentioned effectiveness, the above-mentioned effectiveness is 
acquired still more highly. Moreover, since a lubricating layer is formed according to an approach according to 
claim 6 or equipment according to claim 21, without exposing a substrate to atmospheric air after cleaning, the 
above-mentioned effectiveness is acquired still more highly. Moreover, according to an approach according to 
claim 7 or equipment according to claim 23, since varnishing is performed in a vacuum, the dirt matter in 
atmospheric air does not adhere on the surface of a substrate in the case of varnishing. For this reason, the 
above-mentioned problem resulting from the dirt matter is controlled. Moreover, since a lubricating layer is 
formed according to an approach according to claim 8 or equipment according to claim 24, without exposing a 
substrate to atmospheric air after varnishing, the above-mentioned effectiveness is acquired still more highly. 
Moreover, according to an approach according to claim 9 or equipment according to claim 25, since a 
varnishing tape is cleaned in advance of varnishing in addition to the above-mentioned effectiveness, dirt of the 
front face of the substrate on a varnishing tape is prevented. Moreover, according to equipment an approach 
according to claim 1 0, claim 26, or given in 27, since varnishing and lubricating layer formation are performed 
simultaneous or almost simultaneous, productivity improves. Moreover, according to an approach according to 
claim 1 1 or equipment according to claim 28, since a varnishing tape is cleaned in advance of varnishing in 
addition to the above-mentioned effectiveness, dirt of the front face of the substrate on a varnishing tape is 
prevented. Moreover, according to an approach according to claim 12 or equipment according to claim 29, since 
a solvent is not used in addition to the above-mentioned effectiveness, there is no problem resulting from the 
activity of a solvent. Moreover, according to an approach according to claim 13 or equipment according to 
claim 30, since varnishing and lubricating layer formation are performed in a vacuum in addition to the above- 
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mentioned effectiveness, adhesion of the dirt matter to the front face of a substrate is controlled. For this reason, 
the problem resulting from adhesion of the dirt matter is controlled. Moreover, since after treatment which 
improves the property of a lubricating layer is performed in a vacuum according to an approach according to 
claim 14 or equipment according to claim 31 , it is controlled that the dirt matter adheres on the surface of a 
substrate in the case of after treatment. For this reason, the problem resulting from adhesion of the dirt matter is 
controlled. Moreover, according to an approach according to claim 15 or equipment according to claim 32, after 
lubricating layer formation, since after treatment is performed without exposing a substrate to atmospheric air, 
the above-mentioned effectiveness is acquired still more highly. Moreover, according to equipment according to 
claim 22, when the dirt matter of the front face of a substrate is removed and cleaned by plasma ashing, the dirt 
matter adhering to the exposed surface in a protective coat creation chamber is also simultaneously removable. 
Moreover, there is no need of preparing separately the chamber which cleans by plasma ashing. Moreover, 
more vacuum chambers can be extended, without increasing the occupancy area of the whole equipment so 
much, since it is conveyed in a vacuum according to equipment according to claim 33, without taking out a 
substrate to atmospheric air along another conveyance way which connects at least two conveyance ways where 
it adjoins of the conveyance ways of the shape of two or more non-termination. For this reason, when it is 
consistent in a vacuum and made to perform more processings, it becomes what was dramatically suitable. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. . 
3. In the drawings, any words are not translated. 
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[Drawing 3] 




[Drawing 41 
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[Drawing 6] 




[Drawing 7] 




[Drawing 8] 
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[Drawing 11] 
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[Drawing 15] 




[Drawing 16] 
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[Drawing 17] 




[Drawing 1 8] 
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